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TiiE Higher ArUhmetic which is now presented to the public, is the 
third and last of a series. of Arithmetics adapted to the wants of difTcront 
classes of pupils in Schools and Academies. The title of each explains 
tlie charticter of tlie worii. The series is constructed upon tlie principle, 
>hat 'Mherc is a place for everything, and everything should be in its 
proper place.'' Each worlc forms an entire treatise in itself ; tlie examples 
in each are all different from those in tlie others, so that pupils who study 
Uie aeries, will not be obliged to purchase the same matier twice^ nor to 
solve the same 'problems over again. / • 

The Mental Arithmetic, is designea for ciiildren from six to eight yean 
of age. It is divided into progressive lessons of convenient length, begin- 
ning with the si^nplest comMnations of numbers, and advancing by grad- 
ual steps, to more difficult operations, as tlie mind of the learner expands 
and is prepared to comprehend them. 

The Practical Arithmetic em braces, all the subjects requisite for a 
thorovgh business education. The principles and rules are carefully 
analyzed and demonstrated ; the examples for practice are numerous^ and 
the observations and notes contain much information pertaining to busi- 
ness matters, not found in other works of the kind. This is the j'IRSt 
SCHOOL BOOK in which the Standard Units of Weights and Measures 
adopted by the Government in 1834, were published. 

The Higher Arithmetic is designed to give a full development of the 
philosophy of Arithmetic, and its various applications to commercial pur- 
poses. Its plan is the followdng: 

1. The work is complete in itself. It commences with notation, and 
Qlustrating the different properties of numbers, the principles of CancelO' 
Hon, and various other methods of contraction, extends to the highei 
operations in mercantile affairs, and the more abstruse departments of 
the science. 

2. Great pains have been taken to render the definitions and rules clear, 
ooncisey exacts cmnprehensive, 

3. It has been a cardinal point never to anticipate a principle ; and never 
to use one principle in the explanation of another, until it has itself been 
explained or demonstrated. 

4. Nothing is taken for ^^ranted which requires proof. Every principle 
there&ro haa been remuestigatedt and carefully analyzed* 
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6. The principles are almnged conseeuiivd'.^ and the dependence of 
each on those that precede it, is pointed out by references. Treated in 
tliis manner, tlie science of Arithmetic presents a series of principles and 
propositions alike harmonious and logical; and the study of it canput fail 
to exert the happiest influence m developing and strengthening the nsason- 
ing powers of tlie learner. 

6. The rules are demonstrated with care, and the reasons of every oper 
Ktion fully illustrated, 

7. The examples are copious and diversified; calling every principle 
into exercise, and making its application tlioroughly understood. 

8. In the arrangement of subjects, the natural order of the science ha» 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for two reasons. Firsts they arise from iKvi- 
sion, and a connexion so intimate should not be severed without cause. 
Second, in Redaction and the Compound Rules, it is ollen necessary to 
multiply and divide by Tractions, to add and subtract them, also to carry 
for them, unless perchance the examples are constructed for the occasion 
and with special reference to avoidjng these difficulties^ 

For the same reason Federal Money, which is based upon the decimal 
notation, is placed after Decimal Fractions ; Interest, Commission, &c., 
after Percentage. To require a pupil to understand a rule before he is 
acquainted with the principles upon which it is based, is compelling him 
to raise a superstructure, before he is permitted to lay a foundation, 

9. In preparing the Tables of Weights and Measures, no effort has 
been spared to ascertain those in present use in our country ; and reject- 
ing sUch as are obsolete, we havo introduced the Standard Units adopted 
by the Government, together with the methods of determining and apply- 
ing those standards. 

10. Great labor has also been expended in preparing full and accurate 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing tliem with those of the United States. 

Such is a brief outline of the present work. In a word, it is designed 

to be an auxiliary to the teacher, a lucid and comprehensive text-book for 

the pupil, and an acceptable acquisition to the counting-room. It containt 

many illustrations and principles not found in other works before th« 

public, and much is believed to be gained in the method of reasoning 

and analysis. No labor has been spared to render it worthy of the 

marked favor with wliich tlie former productions of the author liaT« 

oeen received. ^ 

J. B. TIIOJMSON. 

New Yttrk, August^ 1847. 



SUGGESTIONS 

ON THE 

MODE OF TEACHING. ARITHMETIC. 



I. QrAUFi CATIONS. — Thc chief qualificatiohs requisite in teaching Aritl!* 

n«tic, as well as other branches, are tlie following : 

1. A iJiorojigh kiunckdge of the subject. 

2. A love for the employmenti 

^ 3. An aplUiule to teach. These are indispensable to success. 

II. Classification. — Arllhiietic^ like reading, grammarj &c., should bi 
tauj^ht in dosses. 

n This method saves much time, and thus enables the teacher to devote 
more attention to oral illvslralions. 

2. The action of mind upon mind, is a paweifvJ sttvmlant to exertion, and 
cannot fail to create a zest for the study. 

3. The mode of analyzing and reasoning of one scholar, will often suggest 
neio ideas to others in the class. 

4. In the classification, those should be put together who possess as nearly 
equal capacities and attainments as possible. If any of the class learn quicker 
than others, they should be allowed to take up an extra study, or be furnished 
with additional examples to solve, so that the whole class may advance together. 

5. The number in a class, if practicable, should not be less than six, nor 
over twelve or fifteen. If the number is less, thc recitation is apt to be defi- 
cient in animation ; if greater, the turn to recite docs not come round sufH- 
ciently often to keep up the interest. 

III. Apparatus. — The Black-board slyhI Nuvicrical Prame areas indispen- 
sable to the te«icher, as tables and cutlery are to the house-keeper. Not a reci- 
tation passes without use for the black-board. If a principle is to be demon* 
strated or an operation explained, it should be done upon the black-board^ so 
that all may see and understand it at once. 

To illustrate the increase of numbers, tjie process of adding, subtracting, 
multiplying, dividing, &c., to young scholars, the Numerical Frame furnishes 
one o( the most simj)le and convenient methoils ever invented. 

Every one who ciphers will of course have a slale. Indeed, it is desirable 
that every scholar in school, even to the very young(»st, should be furnished 
with a slate, so that when their lessons are learned each one may busy hiinst-If 
in writing and drawing various familiar objects. Idleness in school is the parent 
^riischiify and eviplojjvient is the best antidote against disobedience. 

CfeoTuelrical diagrams and solids &rc also highly useful in illustrating many 
points in arithmetic, and no school should be without, them. 

IV. Recitations. — The Jirsl object in a recitation, is to secure the atlenlum 
of the class. This is done chiefly by throwing life and variety into llie exc^ 
cibc. Children loathe dullness, while animation cim variety are ,hev dclighl 
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3. Everf example ihouM be analyzed ; the " why and the wherefore" of 
ercry itcp in the solution shoulU be required, till each member of the cIom be- 
comcfl perfectly familiar with the process of reasoning and anal3'8ia. 

3. To ascertain whether each papil has the right answer, it is an excellent 
method to name a question, then call upon^sonie one to give the answer, and 
before deciding whether it is right or wrong, ask how many in the class agree 
with it The answer they give by raising their hand, w^ill show at once how 
many are right. The explanation of the process may now be made. 

V. Objects op the study. — When properly studied, two important ends are 
attained. 1st. DiscipLhie of mind, and the dcvclopvient of the reasoning powers. 
8d. Facility and accuracy in the application of numbers to business calculations. 

VI. Thoroughness. — The motto of every teacher should be lAoraugkness,' 
Without it, the great ends of the study of Arithmetic are dc/ealed. 

1. In securing this object, much advantage is derived from frcqiunit rcciews, 

2. Every operation should be proved. The intellectual discipline and habits 
of accuracy thus^pecured, will richly reward the student for his time and toil. 

3. Not a recitation should pass without practical exercises upon the black- 
board or slates, besides the lesson assigned. 

4. After the class have solved the examples under a rule, each one should 
be required to give an accurate account of its principles wi4|i the reason for each 
step, either in his own language or that of the author. 

5. Mental Exercises in arithmetic are exceedingty useful in making ready 
and accurate arithmeticians; hence, the practice of connecting mental with 
written exercises^ throughout the whole course, is strongly reconimcntled. 

VII. Self-relia.n'ce. — The haMt of self-reliance in study, is confessedly tV 
valiiable. Its power is proverbial; I had almost said, omnipotent, " Where 
there is a will, there is a way." 

1. To acquire this habit, the pupil, like a child learning to walk, must be 
taught to dcjmid vpon himself Hence, ^ 

2. When assistance is required, it should be given ivdirectly ; not by taking 
the slate and solving tiie example for him, but by explaining \he.'meaning of 
the question, or illustrating the frrinriplc on which the operatioji depends, by 
supposing a more familiar case. Thus the pupil will be able to solve the 
question himself, and his eye will sparkle with the consciou^ess of victory. 

3. The pupil .«hould be encouraged to study out different solutions, and to 
adopt the most concise and elegant. 

4. Finally, he should learn to perform examples independent of the answer. 
Without this attainment the pupil receives but Uttle or no discipline from the 
study, and acquires no confidence in his own abilities. What though he comee 
to the recitation with an occasional wrong answer; it were better to solve ine 
question undcrsfandinghj and alone, than to copy a score of answers fr«n the 
book. What would the study of mental arithmetic be worth, if the pupil had 
tlie answers before himl What is a young man good for in the counting-room^ 
irho cannot perform arithmetical operations without looking to the aiisir^-'l 
Every on? pronounces him unfit to be tiusted with bustnes:- udcutali/ms. 
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INTRODUCTION 



. ^ Art« 1 • Anytliing which can be muUijiited, divided, or nuawt^, 
b^ealled QuANxmr. Thus, lines, weight, time, number, &c., are 
quantities. 

' Obs. 1. A line is a ifiiantitjr; bcean^o it can be measured in feet and inches; 
wsigM caii;'bc kncosurcd in pounds and ounces; liot£f in hours and minutes; 
fumbers can be multi()Ued| divided, &e. 

2. Color, and the oi>eration9 of the mind, as love, hatred, desire, choice, &c., 
cannot be multiplied, divided, or measured, and therefore cannot properly be 
called quantities. 

2* Mathematics is the science of Quantity. 

3« The fimdamental branches of Mathematics are. Arithmetic, 
Algebra,, sjni Geometry, % 

4im Arithmetic is Ihe science of Numbers, 

5* Algebra is a general method of solving problems, and of 
inyestigating the relations of quantities by means cf letters and 
signs, 

. Obs. JF^uxionSf or the Differential and Integral Calculus, maj be considered 
as belonging to the higher branches of Algebra. 

6« Geometry is that branch of Mathematics which treats of 
Magnitude, 

?• The term magnitude signifies that which is extended, or 
which has one or more of the three dimensions, length, breadth, and 
ihickness. Thus, lines, surfaces, and solids are magnitudes. 

Quest.— 1. IVhat is Quantity t Give some examples of quantity. 0/ 1. Why la a Una 
a quantity 1 Weight 1 Time? Numbers t Are color and the operations of the mind 
fuantltiesi Why nott 8. What is Mathematics 1 3. What an the ftmdsjnentit 
Inachesiif mathematics 1 4. What is Aiithmetie 1 StAlfSbial 6. Geometry) I.WIutf 
Is anat by DMinltiuto t 



14 INTEODUOTION. 

OBf . 1. A Une if a magnitude, because it can le extended in length ; • 
turfiue^ because it has length and breadth ; a tolid, because it lias leng;th, 
brcAilth, and thickness. 

2, Molion, though a quantity, is not, strict! j speaking, a magnitude; for it 
has neither length, breadth, nor thickness. 

3. The term inagwlnde is sometimes, though inaccurately, used as syncoy- 
mous with quanlUy, 

8 • Trigonometry and Conic Sections are branches of Matliemat- 
cs. In which the principles of Geometry are applied to triangles, 
and the sections of a cone, t 

9* Mathematics vlx^ cither pure or mixed. 

In pure mathematics, quantities are considered, independently 
of any substances actually existing. 

In mixed mathematics, the relations of quantities are inyesti- 
gated in connection with some of the properties of matter, or 
with reference to the common transactions of business. Thus, in 
Surveying, mathematical principles are applied to the measuring 
of land ; in Optics, to the properties of light ; and in Astronomy, 
to the heavenly bodies. 

Obs. The science of pure malhematics has long been distinguished for the 
clearness and distinctness of its princijilcs, and the irresistible conviction which 
they carry to the mind of every one who is once made acquainted with them. 
This is to be ascribed partly to the nature of the subjects, and partly to tlie ' 
exojUivess of the deJinUums, the axunns, and the demonstrations. 

1 0* A definition is an explanation of what is meant by a ward, 
or phrase. 

Obs. It is essential to a complete definition, that it perfecUy distinguishes tha 
thing defined, from everything else. 

1 1 • A proposition is something proposed to be jtroved, or 
required to be done, and is either a Theorem, or a Problem. 

1 2* A tJieorem is something to be proved, 

1 3* A problem is something to be doner qb ft question to be 
solved. 

QuHT.— Oft«. Why Is a line a masnitude 1 A surface 1 A solid 1 Is motion a ma|al 
tade 1 Why noti ft. Of how many kind* are mathematics 1 In pure maihematlc* Itow 
are quantities considered 1 How In mixed mathematics 1 Ob$. For what is the sclenee 
of pure mathematics distinguished 1 10. What is a definition 1 Oks, What is essentis} 
to a complete definition 1 U. What Is a proposltioo t 12.itheoiew1 13.Aproblsal 
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Ob8. 1. In tie statement of eycry proposition, whether theorem or problemi 
certain things must be given, or assumed to be true. These things are called 
the (lata of the proposition. 

2. I'he operation by which the answer of a problem is found, ia called a 

3. When ths given problem is so easy, as to be obvious to everyone without 
explanation, h ia called a posluUUe. 

14. One propositioa is contrary, or contradictory to another, 
when what is affirmed in the one, is denied in the other. 

Obs. a [i^oposition and its contrary, can never both be true. It cannct be 
true, that two given lines are equal, and that they are not equal, at the same 
lime. 

15. One proposition is the converse of another, when the ordei 
is inveited ; so tliat, T^liat is given or mpposed in the first, be- 
comes the conclusion in the last ; and what is given in tlie last, is 
the conclusion, in the first. Thus, it can be proved, fii*st, that if 
ihnjsides of a triangle are equal, the angles are equal; and sec- 
ondly, that if the angles are equal, the sides are equal. Here, in 
the first proposition, the equality of the sides is given, and the 
equality of the angles inferred ; in the second, tlie equality of the 
angles is given, and the equality of the sides inferred. 

Obs. In many instances, a proposition anJ its converse are both true, as m 
the preceding example. But this is not always the case. A circle is a figure 
bounded by a curve; but a figure bounded by a curve is not necessarily a 
circle. 

1 6» The process of reasoning by which a proposition is sliown 
to be true, is called a demonstration, 

Obs. a demonstration is either direct or indirect, 

A direct demonstration commences with certain principles or data which are 
admitted, or have been ])roved to be true ; and from these, a scries of other 
truths are deduced, each depending on the preceding, till we arrive at the truth 
which was required to be established. 

An indirect demonstration is the mode of establishing the truth of a propo- 
rtion by proving that the supposition of its contrary^ involves an absurdity. 

OrxsT. — Obg. What Is meant by the Uata of a proposition? By the solstlon cf 
problem ? What is a postulate 1 J4. When is one proposition contrary to another 
0^». Can a proposition and its contrary both be true 1 15. When is one proposition ths 
converse of another? Obs. Can a proposition and its converse both be true ? Ifl. What 
Is a deiiiunstraticn ? Ob$. Of how many kinds are demoo:itratU>ns ? What is a Alieet 
dttnonstiatloii 1 . A^ indirect demonstration 1 
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Thif fti oommoiily ealled reducHa ad abmrdum. The farmer is the moie oom- 
mon method of conducting ademonstrailTe argument, and if the meet eatisiao 
tory to the mind. 

17* A Lemma is a subsidiary trutli or proposition, demon- 
strated for the purpose of using it in the demonstration of a 
theorem, or the solution of a problem. 

1 8* A Corollary is an inference or principle deduced from a 
preceding proposition. 

1 9* A ScJu>lium is a remark made upon a preceding prop- 
osition, pointing out its connection, use^ restriction, or extension, 

20* An Ilypotliesis is a sujyposition, made either in the^tatd- 
ment of a proposition, or in the course of a demonstration. 

AXIOMS. 

21* An Axiom is a self-evident proposition; that is, a prop- 
osition whose truth is so evident at sight, that no process of 
reasoning can make it plainer. The following axioms are among 
the most common : 

1. Quantities which are equal to the sam£ quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
sum^ will be equal. 

3. If the same or equal quantities are suhtta/eted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to unequals, the 
sum^ will be unequal. 

5. If the same or equal quantities are subtracted from unequals, 
the remainders will be \mequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, the products will be equal. 

Y. If eqiud quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and subtracted from 
another, the value of the latter will not be altered. 



QrKsT —17. What is a lemma 1 18. What is a corollary 1 xH. Wha. is a scholium I 
10. What is an hypothesis 1 Si. What 19 an axiom t Name some of the moat coidmoa 
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9. If a quantity is both multiplied and divided by tbe same or 
BXL equal quantity, its value will not be altered. 

10. The whole of a quantity is greater than ajmrt, 

11. The wJiole o^ s quantity is equal to the smu of all its parts. 

SIGNS. 

22« Addition is represented by the sign (+)> which is called 
plus. It consists of two lines, one hoiizontal, the other perpen- 
licular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expression 
6-V8> signifies that G is to be added to 8. It is read, " C plus 8," 
or " 6 added to 8." 

Obs. — The teim plus is a Latin word, ori^allj iignigring " more/* henoo 
"added to." 

23* Subtraction is represented by a short horizontal line ( — ), 
wliich is called minus. When placed between two numbers, it 
shows that the number after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4, signifies that 4 is to be 
subtracted from 9 ; and is read, " 9 minus 4," or " 9 less 4." 

Ob8. — The term minus is a Latin word, signifying less, 

24* Multiplication is usually denoted by two oblique lines 
crossing each other (x), called the sign of multijylication. It 
shows that the numbei-s between which it is placed, are to be 
multiplied together. Thus, the expression (9x6), signifies that 
9 and 6 are to be multiplied together, and is read, " 9 multiplied 
by 6," or simply, " 9 into 6." Sometimes multiplication is de- 
noted by 2i. point (•)" placed •between the two numbers or quanti- 
ties. Thus, 9.6 denotes the same as 9X6. 

Obs. It is better to denote the multiplication of figures by a cross than by** a 
faint ; for the latter is UaUo to be confounded with the d4icimaL point. 

24* a. When two or more numbers are to be subjected to the 
same operation, they must be connected by a line ( ) placed 

QiTKST.— %. \\liat is the sign of addition called 1 Of what does it consist ? What does in 
show t Obs. What is the meaning of the term pins 1 23. How is subtraction represented 1 
What is the sign of subtraction called 1 What does it show ? Obs. What does the term 
■ilniu signify 1 S4. IIow Is mnltiplication usiiaiiy denoted 1 What docs the sign of moi- 
tipUcatioii show 1 In what other way is multipiicatioa sometimes denoted 1 
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over tbem, called a vinculum, or hj a parenthesis ( ). Thus the 
expression (12-^d)x2, shows that the sum of 12 and 3, is to be 
multiphed by 2, and is equal to 30. But 12+3X2, signifies 
that 3 only is to be multiphed by 2, and that the product is to 
be added to 12, which will make 18. 

25* Division is expressed in two WBji : 

First, by a horizontal Hne between two dots (-•-), called the 
^^n of division, which shows that the number before it, is to be > 
divided by the number after it. Thus, the expression 24-^ ff 
signifies that 24 is to be divided by 6. 

Second, division is often expressed by placing the di\dsor under 
the dindend, in the form of a fraction. Thus, the expression 
^, shows that 35 is to be divided by 7, and is equivalent to 
35-1-7. 

26« T\iQ equality between two numbers or quantities, is rep- 
resented by two parallel lines (=), called the sign of equality. 
Thus, the expression 5+3=8, denotes that 6 added to 8 are 
equal to 8. It is read, " 5 plus 3 equal 8," or " the sum of 5 
plus 3 is equal to 8." So 7-f 5=1G — 4=12. 

QrcsT.— 5M. a. When two or more numbers are to be subjected to the same operatio.^ 
tvhRt must be donel 25. In how many ways is division exi»ressed 1 VV^hat Is the first 1 
U'hat does this sij;n show ? What Is the second 1 S6. llow ii the aqu&Uty between twa 
numbers or quantities represented 7 
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»> 



^ SECTION I. 

NOTATION AND NUMERATION. 

Aflrr. 27* Any single thing, as a peach, a rose, a book, is 
called a unit, or one ; if another single thing is put with it, the 
collection is called two ; if another still, it is called three ; if an- 
other, four ; if another. Jive, &c. 

The terms, one, two, thtttf, <3fc., by which we express how rump 
single things or units are under consideration, sft'e the names of 
numbers. Hence, 

38* Number signifies a umt, or a collection of units, 

Oes. 1. Numbers are £vided into two classes, abstract and concrete. 
When they are applied to particular objects, as two pears, five pounds, ten 

dollars, &c., tbey are called concrete numbers. 

When they do not refer to any particular object, as when we say four and 

fi/oe are nine^ they are called abstract numbers. *-' 

2. Whole numbers are often called itdegers. 

3. Numbers have various properties and r^ations, and are applied to vanom 
eomputations in the practical concemsi^of life. These properties and applica- 
tions are formed into a system, called Arithmetic. 

39* Arithmetic is the science of numbers. 

Obs. 1. The term Arithmetic is derived from the Greek word anthmeuiie^ 
which signifies the art of reckoning by numbers. 

2. The aid. of Arithmetic is required to make and apply calculations not 
ttSl}' in business transactions, but in tdmost every department of mathematics. 



duKST.— S7. What is a single Ihing called? If another is pat with it, what is the col- 
lactlon called 1 If another, whati What are the terms one, two, three, &g.? Sd. WhM 
does number signify? Oba. Into how many classes are numbers divided? When ara 
they called concrete? Whan abstract? To what are nnmters applied 1 99. What Is 
Arithmetic 1 Oka. In what is the aid of arithmetic require 1 1 

T.H. 2 
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[Sect. I 



Numbers are expressed by words, by letters, and by figure*. 



NOTATION. 

30» The art of expressinp numbers by letters or figures, i$ 
tailed Notation. There are two methods of notation in use, the 
Roman and the Arabic, 

31« The Roman method employs seven capital letters, viz: I, 
V, X, L, C, D, M. When standing alone, the letter I, denoted 
wie ; V, five; X, ten; Itj fifty ; C, one hundred; J), five kt^ 
dred ; M, one thousand. To express the intervening numbers from 
one to a thousand, or any number larger than a thousand, we re- 
sort to repetitions and various combinations of these letters. The 
method of doing this will be easily learned from the followiD||f 



TABLE. 



I denotes 
II 



« 



III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

xin 

XIV 
XV 

XVI " 

XVII " 

XVIII « 

XIX " 

XX " 

XXI " 

XXII " 



« 

ii 
ti 

« 

ti 

u 
u 
ti 



one. 

two. 

three. 

four. 

five. 

six. 

seven. 

eight. 

nine. 

ten. 

eleven. 

twelve. 

thirteen. 

fourteen. 

fifteen. 

sixteen. 

seventeen. 

eighteen. 

nineteen. 

twenty. 

twenty-one. 

twenty-two, <kc. 



XXX denote thirty. 

YT. it fr>.-»,t^ 



XL 

L 

LX 

LXX 

LXXX 

XC 

C 

CI 

cx 

CO 

ccc 
cccc 

D 

DC 

DCC 

DCCC 

DCCCC " 

M 

MM 



a 



it 



a 



a 



a 



a 



a 



a 



it 



it 



a 
ti 



it 



it 



it 



it 



forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 

one hundred. 

one himdred and rne. 

one hundred and ten. 

two hundred. 

three hundred 

four htmdred. 

five hundred. 

six hundred. 

seven hundred. 

eight hundred. 

nine hundred. 

one thousand. 



** two thousand. 
MDCCCLV, one thousand 
hundred and fifty-five. 



eight 



CiirBST.-^40w an niunben usually ezpnsMdf 30. What li iiotatl<m1 
■MttKids an tlrna Ui wal 3L WiMt to cmployad Iff tija KflOHUi aiaUiod? 



How 
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Ob8. 1. This melhod of ezpi easing numben was inYented by tiie Romans, 
and is therefore called the- Ronwun NotaUon, It is now seldom used, except to 
denote chapters, sections, and other divisions of books' and discourses. 

2. The letters C and M, are the initials of the Latin words centum^ and 
mUley the former of which signifies a hmdredj and the latter a iJumsaTklt for 
this reason it is supposed they were adopted to represent these number*. 

31« a. It will be perceived from the Table above, that ey«ry 
tune a letter is repeated, its valtie is repeated. Thus I, standing 
alone, denotes one ; II, two ones, or ttoo, <kc. So X denotes ten ; 
^JpC, twenty, <&c. • 

'^Yh^m a letter of a less value is placed before a letter of a 
greafer value, the less takes away its own value from the greater ; 
but i$rhen placed after, it adds its own value to the greater. 

32« A line or bar ( — ^ placed over a letter, increases its 
value a thmsand. times. Thus, V denotes ^y^, V denotes five 
thousand ; X, ten ; X, ten thousand, <&c. 

Obs. 1. In the early periods of this notation, four was wntten IIII, instead 
of IV; nine was written Villi, instead of IX j forty was written XXXX, 
instead of XL, &c. 

The former method is more convenient in performing arithmetical operations 
tn addition and subtraction ; while the latter is shorter and better adapted to 
ordinary purposes. 

2. A IhousaTid was originally written CIO, which, in later times, was 
changed into M ; five hundred was written ID instead of D. Annexing to 
ID increased its value ten times. Tlius, 100 denoted five bhou&and; lOOOi 
fifing thousandj &c. 

3. Prefixing C and annexing to the expression CIO) makes its value ten 
times greater: thus, CCIOO denotes ten thousand; CCCIOOO, a hundred 
thousand. According to Pliny, the Romans carried this mode of notation no 
further. When they had occasion to express a larger number, they did it by 
lepetition. Thus, CCCIOOO, CCCIOOO, expressed two hu/ndred thousand^ &c. 

33* The common method of expressing numbers is by the 
Arabic Notation. The Arabic method employs the following ten 
eluiracters or figures, viz : 

1 2' 34667 8 90 

one, two, three, four, five, six, seven, eight, nine, zero. 

r ■ 

Quest.— Oft«. Why is this method ealled Roman 1 31. a. What Is the eflect of repeating 
a letter? If a letter of less value is placed liefore another of greater valse, what Is th* 
•llbct 1 If placed after, what? 33. When a line or bar is ptaesd over a letter, huw does 
It ajftct lis valae 1 33. Whatsis the oomnHm wayof expnasloffiittmbenl Hownaaf 
ebUMteis does this mstbod emplo? 1 
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The first nine are called significant figures, becaive each oni 
always has a valuCi or denotes some number. They are 
called digits, from the Latin word digitus, which signifies a 
finger. 

The last one is called a cipher, or naught, because #hen stand- 
ing cUone it has no value, or signifies nothing, '^ 

Obi. 1. It most not be inferred, however, that the dpher is usekss ; for when 
placed on the right of any of the significant figures, it increased their valiie. 
It mojf therefore be regarded as an auxiliary digit, whose oflice, it will be seea^ 
bereafler, b as Important as that of any other figure in the systein. 

2. Formerly all the Arabic characters were indiscriminately called ciphehi 
hence the process of calculating by them was called ciphering t on the ^ame 
principle that calculating by figures is called fguring. '^ 

\) 

34« It will be seen that nine is the greatest number that can 

be expressed by ang single figure In the Arabic system of Nota- 
tion. 

All numbers larger than nine are expressed by combining to- 
gether two or more of these ten figures, and assigning different 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, thus 10 ; 
eleven by two Is, thus 11 ; twelve by 1 and 2, thus 12 ; twenty, 
thus 20 ; thirty, thus 30 ; <&c. A hundred is expressed by com- 
bining the 1 and two Os, thus 100 ; two himdred, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000 ; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousand* 
thus 100,000; a million, thus 1,000,000; ten millions, thus 
10,000,000; &c. Hence, 

35* The digits 1, 2, 3, <tc., standing alone, or in the right 
hand place, respectively denote units or ones, and are called units 
of the Jirst order. 

When they stand m the second place, they express tens, or ten 
ones ; that Is, their value is ten times as much as when standing 



QuxsT.— What are the first nine called 7 Why ? What else aie they called 1 What 
is the last one called ? - Why ? Obs. Is the ciphe; useless ? What may It be regarded 1 
What is the origin of the term ciphering? 34. What Is the greatest number that can be 
expressed by one figure? How are larger numbers expressed 1 35. What do the digita^ 
1, % 3. frc, denote, when ftandi ig alone, or in the right hand place ? What are they 
then called 1 What do they deo )te when staading in the leeond pia#» t 



^ 
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in the first <^ rigltt hand place, and they arc called units of the 
second order. 

When occupying the tidrd place, they express hundreds , that 
is, their value is ten times as much as when standing in the sec- 
ond place, ajid they are called units of the third order. 

When occupying the fourth place, they express tJiousands ; thai 
is, their valine is ten times as much as when standing in the third 
place, and they are called units of the fourth order, &c. Thus, it 
will be seen that, * ^ 

Ten units make one ten, ten tens make one hundred, and ten ku$t 
dreds make one thousand ; that is, ten in an inferior order are equal 
to one in the next superior order. Hence, universally, 

36* lumbers increase from right to left in a tenfold ratio; 
consequently each removal of a figure one place towards the left, t»- 
creases its value ten times. 

Note. — 1. The number which fonns the basis, or which expresses the raiw 
of increase in a system of Notation, is called the Radix of that system. Thus, 
the radix of the Arabic notation is ten. 

2. The reason that numbers increase from right to left, instead of left to 
right, is probably owing to the ancient practice of wxiting from the right htwd 
V> the left. 

37 • The different values which the same figures have, are called 
simple and local values. 

The simple value of ar figure is the value which it expresses 
when it stands alone, or in the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local value of a figure is the increased value which it ex- 
presses by having other figures placed on its right. Hence the 
local value of a figure depends on its locality, or the place which 

UuBST.-~What is their value then I What are they called 1 What to a figare ealled 
when It occupies the third place 1 What to its value tfaenl What is it called when ia 
the fourth place 1 What Is its value 1 How many units are requirefl to make one teaf 
How many tens make a hundred 1 How many hundreds make a thousand 1 How many 
of an inferior order are required to make one of the ne|;t superior order? 3G. What is the 
general law by which numbers increase 1 What is the effect upon the value of a figure 
to remove it one place towards the leftl JVote. What to the number called which forms 
the bosto;>r the ratio of increase in a system of notation 1 What is the radix of the i^rabio 
Botationi Why do numbers increase fVoro right to left? 37. What are the diOerest 
values of OMiameflCB'^c^i^dl What to the simple value of a figure 1 Whatthvtocall 
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it oocapies in rdatioiL to other niunben with which it is oonnected. 
(Art 35.) 

Qu. 1. Thii ■ystem of notation is cafled Arabic^ becaiue it is supposed to 
kav« been invented by the Arabs. 

2. It is also called the decinud system, because numbers increase in a teo- 
Ibld ratio. The term decimal is derived from the Latin word decern^ which sig- 
nifies ten. 

3. The early liistory of the Arabic notation is veiled in obscoiity. It is tbs 
•pinion of some whose judgment is entitled to respect, that it was invented by 
the philosophers of India. It was introduced into Europe from Arabia abon 
tfi3 eighth century, and about the eleventh century it came into general use, 
3ofia in England and on the continent. The application of the term digit to 
the significant figures, aflbrds strong presumptive evidence that the system had 
its origin in the ancient mode of counting and reckoning by means of the 
Jingers ; and that the idea of emplojring ten characters, instead of Mdce m 
any other number, was suggested by the number of fingers and thumbs on both 
hands. (Art 33.) 

NUMERATION. 

38* The art of reading numbers when expressed hy figures^ u 
called Numeration. 

The pupil will easily learn to read, the largest numbers from the 
following scheme, called the 

NXTMERATION TABLE. 



1 

1 


1 
1 


1 

fi 

p 


1 


1 


1 

6 


e 

t 

CO 


f '^ 

GQ Of 


• 

or 


• 

1 


J 


1 


1 

■ 

s 


1 


l»5, 


876, 


389, 


7G4, 


391, 


827, 


218, 


649, 853, 


123, 


5S34, 


5», 


793, 


465, 


623. 


XV. 


XIV. 


XllL XU. 


XI. 


X. 


IX. 


vm, vu. 


VL 


V. 


IV. 


III. 


IL 


L 



39# Tlie different orders of numbers are divided into periods 
of taree figures each, beginning at the right hand. The first 
period, which is occupied by units, tens, hundreds, is called uniti 

Quest.— Upon what does the local value of a figure det)end 1 Obs. Why Is this system 
of notation called Arabic? What else is It sometimes called 1 Whyl What do yoa 
■ay of Its early history ? When was it Introduced into Europe 1 What is the probable 
origin of the system 1 Wliy were ten chaniclers, rather than any other number, adopted 1 
«a What is Numeration? 39. How are the orders of numben divided 1 Wha U the 
period called 1 By what is it occupied 1 
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period ; the second is occupied by thousands, tens of ihousaads, 

hundreds of thousands, and is called thousands* period ; the thifd 
is occupied by millions, tens of millions, hundreds of millions, and 
is called millions* period ; the fourth is occupied by billions, tens 
<^ Inllions, hundreds of billions^ and is called billions* period ; and 
BO on, the orders of each successive period being units, tens, and 
jkundreds. 

The figures in the table are read thus: 685 tredccillions, 870 
ducdecillions, 389 undecillions, 764 decillions, 391 jnonillions, 827 
'octillions, 218 septillions, 649 sextillions, 853 quintillians, 123 
quadrillions, 234 trillions, 579 billions, 793 millions, 465 thou- 
sand, 6 hundred and twenty-three. 

NUe, — I. The tenxis thirteen, fov/rteen, fifteen, dec., are obviously derived 
fiom three and ten, four and ten, &ve and ten, vrhich by contraction bec<nne 
thirteen, fourteen, fifteen, and are therefore significant of the niimberB which 
they denote. The terms eleven and twelve^ are generally regarded as primitive 
words ; at all events, there is no perceptible analogy between them and tho 
numbers which they represent. Had the terms otteteen and tioateen been 
adopted in their stead, the names would then have been significant of the 
numbers one and ten, two and ten; and their etymol(^ would have been 
similar to that of the succeeding terms. 

The terms ivxTil/ij, thirty, forty, &c., were formed from two tens, three tens, 
four tens, which were contracted into twenty, thirty, forty, &c. 

The terms iwenty-cne, twenty-two, twenty-three, &c., are compounded of 
twenty and one, twenty and two, &c. All the other numbers as far as ninety- 
nine, are formed in a similar manner.* 

2. The terms hundred, thousand and million are primitive words, and bear 
no analogy to the numbers which they denote. The numbers between a hun- 
dred and a thousand are expressed by a repetition of the numbers below a 
hundred. Thus we say one hundred and one, one hundred and two, one 
hundred and three, &c. 

3. The terms bUMon^ trillion, quiidriUion, &c., are fbrmed from million and 
the Latin numerals bis, tres, quatnurr, &c. Thus, prefixing bis to million, by a 
•light contraction for the sake of. euphony, it becomes billion; prefixing tres to 
million, it is easily contracted into trillion, &c. The Latin word bis signifies 
Xvro\ tres, three; quahior, four ; ^tTi^i^, five ; sex, six; septcm, seven; ocfo, 
dght ; novem, nine ; decern, ten ; undecim, eleven ; duodeam, twelve ; tredecim 
thirteen. 

■ ■' " ■' I I ■ I I I ■ r ... II ■ III I ■ I I I 

QussT.— What is the second period called 1 By what occniirid 1 What Is the third 
tailed ? By what occupied 1 What is the fourt*^ called ? By w hat occupied ? Whet Is 
4e fifth called 1 By what occupied 7 Repeat the Numeration Table, bes^nniog at th« 
1|fat band. 
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Higlier periods than tfaow in the Table, may be easily ftnied by fiiHowiog 
the above analogy. 

4. The foregoing law, which assigns superior values to these ten characteia, 
according to the order or place which they occupy and the use of so many 
derivative and compound words in forming the names of numbers, saves an 
inconceivable amount of time and labor in learning Notation and Numeration, 
as well as in their application. 

40* To read nmnbers which are expressed by figures. 
Point them off into periods of three fibres each ; then, hegivnmg 
i the left hand, read the flares of each period in the game manner 
eu those of the right hand period are read, and at the end of each 
period, pronounce its nam>e. 

Qbs. 1. The learner must be careful, in pnntiiig o^figlires, always to begin 
at the right hand ; and in reading them, to begin at the lefi hand. 

2. Since the figures in the first or right hand period always denote units, 
its name is not pronounced. Hence, in reading figures, when no period is 
mentioned, it is always understood to be the right hand, or units' period.] 

EXERCISES IN NUMERATION. 



Note. — In numerating large numbers, it is advisable for the pupfl first to 
apply to each figure the name of the order which it occupies. Thus, beginning 
at the right hand, he should say, " Units, tens, hundreds," Ac.^ and point at 
the same time to the figures standing in the order which he mentions. 

Bead the foUowing numbers : 



Ex. 1. 


3506 


11. 


706305 


21. 


967068713 


2. 


6034 


12. 


1640030 


22. 


32100040 


dt 


6060 


13. 


830006 


23. 


106320000 


4. 


90621 


14. 


70900038 


24. 


780507031 


5. 


73040 


15. 


3067300 


26. 


4063107 


6. 


450302 


16. 


12604321 


26. 


29038450 


1. 


603260 


17. 


70003000 


27. 


1046347026 


8. 


130070 


18. 


161010602 


28. 


20380720000 


9. 


2021305 


19. 


80367830 


29. 


8503467039 


10. 


4506580 


20. 


400031256 


30. 


460670412463 



QussT.— 40. How do yon read numbers expressed by flgurei f Cb§. Where begin tt 
pomt them off? Where to read them ? Do you pronounce the aaue of the right haai 
period 1 When no period is named, what U onderstoodt . 
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81. 430812000641 


36. 


82. 5200240301000 


37. 


83. 98Y60000216 


38. 


84. 82600381000000 


30. 


85. 403070003462000 


40. 
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120340078910356 

43601000345000 

506302870045380 

42008120537062035 

653107843604893048 

41. 210 256 031 402 385 290 845 381 467. 

42. 361 438 201 219 763 281 572 829 318 278. 

4l» The metliod of dividing numbers \nU> periods of three fig- 
res, was invented by the French, and is therefore called the 
French Numeratwn, \ 

The English divide numbers into periods of six figures, in the 
foUo^png manner : 
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42856 1, 23 4 826, 479365 



Period III. 



Period II. 



Period I. 



According to this method, tlie preceding figures are read thus ; 
423561. billions, 234826 inillioD^, and 479365. 

Obi. 1. It will be perceived that the two methods agree as far as hundreds 
•f millions; the former then begins a new period, while the latter continues on 

I through thousands of millions, Sic. 

I 2. The French method is generalljused throughout the continent of Europe, 
as well as in America, and has been recently adopted by some English authors^ 
It u very genei lUy admitted to be more simple and convenient than the Eng« 
Bah method. 



dOBST.— 41. What is the Franeh method of nnmentbm Y W lat the English nethodl 
0I«. Which is the moia staple and convenient 1 
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XZERCI8ES IN NOTAnON. 

42* To express niunbers by figures. 

JBe^in at the left hand, and write in each order the figure whick 
denotes the given number in that order. 

If any intervening orders are omitted in the proposed number, 
write ciphers in their places, (Art. 38.) 

Write the following numbers in figures : 

1. Two thousand, one hundred and nine. 

2. Twenty thousand and fifty-seven. 

3. Fifty-five thousand and three. 

4. One hundred and five thousand, and ten. 

6. Seven hundred and ten thousand, three hundred and one. 

6. Two millions, sixty-three thousand, and eight. 

7. Fourteen millions, and fifty-six. 

8. Four hundred and forty millions, and seventy-two. 
0. Six billions, six millions, six thousand, and six. 

10. Forty-five* billions, three hundred and forty thousand, and 
•*venty-six. 

11. Five hundred and fifty-six n^illions, three thousand, two 
hundred and sixty-four« 

12. Kght hundred and ten billions, ten millions, and seventy- 
five thousand. 

13. Ninety-six trillions, seven hundred billions, and fifty-four. 

14. Three hundred and forty-nine quadrillions, five trilliooa^ 
seven billions, four millions, and, twenty. 

15. Nineteen quintillions. 

16. Six hundred and thirty sextiffions. 

17. Two hundred and ninety-eis|ht septillions. 

18. Seventy-four octillions. 

19. Four hundred and ten decillions. 

20. Eight hundred and sixty-three duodeeillicms. 

21. Nine hundred and thirty-five tredecillions. 

22. Six hundred and seventy-three quintillions, seventeen quad 
» viions, and forty-five. 

23. Twenty trillions, six hundred and forty-eight l/illionB, and 
tifenty-five thousand. 
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Obs. The greal facility with which large numbers may be eipraMed both 
in language and by figures, is calculated to give an imperfect idea of their real 
magnilude. It may assist the learner in forming a just conception of a milium^ 
a bilUon, a triUion^ &c., to reflect, that to count a million, at the rate of a' hun- 
dred a minute, would require nearly seventeen days often hours each ; to coutU 
a billion, at the same rate, would require more than forty-five years ; and to 
e«v/nt a tiillion, more than 45,662 years. 

43* From the preceding illustrations, the learner will per- 
ceive that a variety of other systems of notation may be formed 
upon the same principle, having different numbers for their 
radices. Thus, if we wished to form a quinary system ; that is, 
a system in which the numbers should increase in a five-fold ratio, 
or has five for its radix, it would require four significant figures 
and a cipher. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus 11 ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14 ; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 21, &c. 

44« In the Unary or diadic system of notation developed by 
Leibnitz, there are two characteis employed, 1 and 0. The cipher 
when placed at the right hand of a number, in this system, mid- 
tiplies it by two. Thus the number one is expressed by 1 ; two 
by 10; three by 11; four by 100; five by 101.; six by 110; 
seven by 111; eight by 1000; nine by 1001; ten by 1010; 
eleven by 1011, &c. 

Obs. 1. In like manner other systems of notation may be Ibrmed, having 
three f fintTf siXj eighty twelve^ or any given number for their radix. 

When ther radix is two, the sy>tem is called bvnary or diadic; when three 
it is called ternary; when four, ^^luiternary ; when five, quinary; when six, 
tenary ; when seven, septeiiary ; when eight, oetdry ; when nine, nonary , &c 
* 2. It should be observed that every system of notation, formed upon the 
foregoing principles, will require as many distinct characters, as there are un.'t8 
In the radix f and that one of them must be a cipher , and another a uniL 

For the method of changing numbers from the decimal to other scales of 
notation, and the converse, see Arts. 162, 163. 



QuBST.— 43. Is the decimal notation the only system that can be fbnned on the same 
vinclplest How would you form a quinary system of notation? Wilte lAx In the qui- 
•ary scale on the black-board. Write seven, nine, ten, eleven, twelve Oft*. How many 
ihanctefs will any system formed upon this inrlDciple require 1 

8* 
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4 5« About the commencement of the second century, Ptolemj 
introduced the sexdffesinial notation, which has sixty for its nidix, 

Obs. 1. It is said that the Chinese and some other eastern nations now em- 
ploy this system in measuring time, using periods of sixties, instead of centuries. 
Relics of the sexagesimal notation may also be seen in our division of the circUf 
and of limef where the degree and hour are each divided into 60 minutes, the 
minute into 60 seconds, &c. 

2. The Roman notation seems to have been commenced with V or five for 
its radix, which was afterwards changed to X or ten. It may therefore bo 
Rtgarded as a kind of combination of the quinary and decimal systems. 

46* Since the number eight may be divided and sub-divided 
BO many times without a remainder, some contend that a system 
of notation having eight for its radix, would be preferable to the 
decimal system. 

Others claim that the duodecimal notation ; that is, a system 
with twelve for its radix, would be more convenient than either.* 
However this may be, the decimal system is so firmly rooted, it 
were hopeless to attempt a change. 

Obs. It may be doubted whether any other ratio of increase would, on the 
whole, be more convenient, than that of the present system. If the ratio were 
less, it would require more places of figures to express large numbers ; if the ratio 
were larger, it would not indeed rei^uire so many figures, but the operation!^ 
would manifestly be more difficult than at present, on account of the numbers 
in each order being larger. Besides, the decimal system is sufficiently compre* 
hensive to express with all desirable facility, every conceivable number, the 
largest as well as the smallest ; and yet it is so simple, that a child may under- 
stand and apply it. In a word, it is every way adapted to the practical ope- 
rations of business,. as well as the most abstruse mathematical investigations 
In whatever light, therefore, it is viewed, the decimal notation must be re- 
garded as one of the most striking monuisents of human ingenuity, and iti 
beneficial influence on the progress of science and the arts, on commerce and 
civilization, must win for its unknown author the everlasting admiration and 
gratitude of mankind. 

* Barlow's Theory of Numbers, Leslie*! Fliloaepby sf Arithmetle, Edliciik Inei 
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SECTION II. 

ADDITION. 

Art. 49« Ex. 1. A man bought three lots of land ; the fint 
ODntained 23 acres, the second 9 acres, and the third 15 acres : 
hovr many acres did he buy ? 

Solution, — 23 acres and 9 acres are 32 acres, and 15 are 47 

Ai^res. Ana, 47 acres. 

Obs. It will be seen, that the solution of this example conrists in finding a 
single number y which will exactly express the value of the several given mM^ 
bers wvUed together, 

50« The process of uniting two or more numhers together, so 

as to form a single number, is called Addition. 

The answer, or the number thus found, is called the Sum or 

Amount, 

Obs. When the numbers to be added are all of the same denomination, as 
all dollars, all pounds, &c., the operation is called Simple Addition, 

Ex. 2. A miller bought 7864 bushels of wheat of one man, 
4952 bushels of another, and 3273 bushels of another: how 
many bushels did he buy of all ? 

Write tne numbers under each other, so that Operation. 

units may stand under imits, tens imder tens, ^ 7864 

&c., and draw a line beneath them. Then be- 4952 

ginning at the right hand or units, -add each 8273 

column separately. Thus, 3 units and 2 units Ans, 16089 bu. 
are 5 units, and 4 are 9 units. Write the 9 in units' place imder 
the column added, ^ext 7 aiid 5 are 12, and 6 are 18 tens. But 
18 requires two figures to express it ; (Art. 34 ;) consequently it 
cannot all be written imder its own column. We therefore write 
the 8 or right hand figure in tens' place under the column added, 
and reserving the 1 or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3, and 9 are 12« and 8 are 
20 hundreds. Set the or right hand figure under the columa 

auKST.— 50. What Is AddiUonl What is the answer called^ Obs, When the nua 
ben to be added are all of the same denomlaatioii, what Is the operstlon called 1 IL WhM 
«derj orflgoras 4ey<Ni add together f 
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nddn dy and reserving the 2 or left hand figure, add it to the next 
column as before. Thus, 2 which w^re reserved and 3 aie 5, 
and 4 are 0, and 7 are 16 thousands. Set the 6 under the col- 
umn added; and since there is no other column to be added, 
write the 1 in the next place on the left. 

5 1« It will be perceived in this example, that iinits are added 
to units, tens to tens, &c. ; that is, figures of the same order are 
added to each other. All numbers must be added in the same 
manner. For, figures standing in different orders or columns ex- 
press different values ; (Art. 35 ;) consequently, they cannot he 
umied together directly in a single sum. Thus, 3 units and 5 
tens will neither make eight units, nor eight tens, any more than 8 
oranges and 5 apples will make 8 apples, or 8 oranges. In like 
manner it is plain that 7 tens and 2 hundreds will neither make 

tens, nor 9 hundreds. 

Obs. The object of writing units under uniis^ tens under tens, &€., is to 
prevent mistakes which might occur fit>m adding different orders to each other. 

52« When the sum of a column does not exceed 9, it will be 

notictsd, we set it under the column added ; but if it exceeds 9, 

we set the units or right hand figure under the column added, 

and reserving the tens or left hand figure, add it t^ the next 

column. In adding the hist column on the left, we set down the 

whole sum, 

Obs. The process oT reserving the tens^ trr left hofndfigwre^ and adding H to 
the next cokunn, is called carrying iens^ 

53* The principle of carrying may be illustrated in ihe follow- 
ing manner. 

Take, for instance, the last exarikple, 
and adding as before, write the suiii of 
each column in a separate line. Thus, 
the sum of the units' column is 9 units ; 
the sum of the tens' column is 18 tens, or 

1 hundred and 8 tens ; the sum of the 
hundreds' column is 19 hundred, or 1 

thousimd 9 hundred; the sum of the 16089 Amount. 

■ ■ .1 1 1»— — . j ii III ., .. II I. ■■» . I ■ II. ,■■» II I .1 I .1 I 

QuBiT^-Why not add figaves of dUbieat oiden tofiUMr 1 . 



7864 








4952 








3273 
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sum 


of 


units. 


18* 


i< 


U 


tens. 


19»* 


u 


ii 


hund. 


14#-« 


4€ 


M 


thou. 
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thouaaads' eolumn is 14 thonsand. Now, addys^f tlieae results 
together as they stand, units to units, tens to tens, &c,, the amount 
is 16089 bushels, which is the same as in the solution above. 

Thus, it is evident, when the sum of a column exceeds 9, the 
right hand figure denotes units of the same order as the column 
added, and the tens or left hand figure denotes units of the next 
higher order. Hence, "c 

The reason we carry the tens or left hand figure to the next 
column, is becatise it is of the same order as the next column, and 
figures of ike samje order must always he added together, (Art. 51.) 

Obs. 1. The leaaon for setting down the wkoiU sum of the last or left hand 
column, is because there are no figures in the next order to which the left 
hand figure can be added. It is, in fact, carrying it to the next column. 

2. From the preceding illustration it will also be seen, that the object of 
beginning to add at the right hand is, that we may carry the ienSj as we pro- 
ceed in the operation. 

54« From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR ADDITION. 

I. Write the numbers to he added, under ea>ch other ; so thai 
units mag stand under units, tens under tens, d:c. (Art. 51. Obs.) 

II. Begin at the right hand, and add each column separately. 
When th^ sum of a column does not exceed 9, write it under the 
eolumn ; hut if the sum of a column exceeds 9, write the units* 
figure under the column added, and carry the tens to the next 
column, (Arts. 52, 53.) 

III. Proceed in this mann^ through all the orders, and set down 
the whole sum of the last or left hand column, (Art. 53. Obs.) 

55* Proof. — Beginning at the top, add ea>ch column doum- 
wards, and if the second result is the same as the first, the work is 
iupposed to he right, 

ducrr. 54.— How do ytm write nnmbers to bs added ? Why place imits nnder units, Iscl 
Whcfe do yoa begin to add 1 Wben the sum of a cdNmn does no exceed 9, what do yoa 
do with iti When It exeeeds 9, how proceed t What is mmtt'by canytnf the tenet 
Why curry the tens to the next eolumnl Why begin to add a the richt luuidl What 
do you do with the wuB of the last column 1 56. Hoivtetdditlo«pioviedt 
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29ifie, — The oibjeot of begfaming st the top and adding downwards, is ^at 
the figures may be taken in a different order from that in which they were 
added before. The order being reversed, the presumption is, thai any mistake 
which may have been made will thus be detected ; for it can hardly be sup- 
posed that two mistakes exactly equal will occur. 

56* Second Method — Cut off the bottom line, and find the 
sum of the rest of the numbers ; then add this sum and the bot- 
tom line together, and if the second result is the same as the first, 
the work is supposed to be right 

Note. — 1. This method of proof depends on the axiom, that the lohok of m 
quantity is equal to the sum of all its parts. (Ax. 11.) * 

2. The method of cutting off the top line, and afterwards adding it to the 
sum of the others, is objectionable on account of adding the numbers in the 
same order as they were added in the solution. (Art 55. Note.) 

57. Third Method — ^From the amountf subtract all the given numbem but 
one, and if the remainder is equal to the number not subtracted, the woik may 
be supposed to be right 

Koie. — ^This method supposes the pupQ to be acquainted with subtraction 
before he commences this work. It is placed here on aooount of the con" 
venienoe of having all the methods of proving the rule together. 

58. Ibwih Method.* — Cast the 9s out of each of the given numbers sepa- 
rately, and place each excess at the right of the number. Then cast the 9s 
out of the sum of these excesses; also cast the 9s out of the amount ; and if 
these two excesses are equal, the work may be supposed to be right 

Kote. — ^1. This mode of proof is based on a peculiar property of the number 9. 
For its illustration and demonstration, see Art 161. Prop. 14. 

2. To cast the 9s oiit of a number, begin at the left hand, add the digits^ 
together, and, as soon as the sum is 9 or over, drop the 9, and add the remain- 
der to the next digit, and so on. For example, to cast the 9s out of 4626357, 
we proceed thus : 4 and 6 are 10 ; drop the 9 and add the 1 to the next figure. 
1 and 2 are 3, and 6 are 9 ; drop the 9 as above. 3 and 5 are 8, and T are 
15 ; dropping the 9, we have 6 remainder. 

*/^ EXAMPLES FOE PRACTICE. 

59t Ex. 1. A man paid 2468 dollars for his fiinn, 1645 dollars 
for a bouse, 865 dollars for stock, and, 467 dollars for tools ; how 
much did he pay for the whole ? 

2. A produce merchant bought 5 cargoes of com ; the first con- 

QoQSiT.— ^Sl»^ Why add the eolamiui downirarda, instead of apwardt f Can additlM 
be proved by any other metiiodsf 

• Wallii^ Axlttimettei OxfOTd 1S57. 
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talned 6Y25 busheh, the second 7208, the third 5047, the fourth 
12386, and the fifth 10391 bushels: how many bushels did he 
buy? 

3. A tavern-keeper bought six loads of hay which weighed as 
follows: 1726 pounds, 2163 pounds, 1681 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was the weight of the 
whole ? 

4. A man gave 6460 dollars to his oldest son, to the next 4005, 
o the next 676Q, to the next 8000, and to th^ youngest 7276 

dollars : how much did he give to all ? 

6. A merchant, on settling up his business, found he owed one 
creditor 176 dollars, another 841 dollars, another 1366 dollars, 
another 2370 dollars, another 840 dollars : what was the amount 
of his debts ? 

6. The state of Maine contains 32400 squ£u« miles; New Hamp- 
shire, 9600 ; Vermont, 9700 ; Massachusetts, 7800 ; Rhode Island^ 
1261 ; -and Connecticut, 4789 : how many square miles are there 
in the New England States ? 

7. The state of New York contains 46220 square miles ; New 
Jersey, 7948 ;'^P^nnsylvania, 46216 ; and Delaware, 2068 : how 
many square miles are there in the Middle States ? 

8. The state of Maryland contains 10766 square miles ; Yirginiay 
65700; North Carolina, 61632; South Carolina, 31565 ; Georgia, 
61683; Florida, 66336; Alabama, 54084; Mississippi, 49366; 
Louisiana, 47413 ; and Texas, lOQO^: how many square miles 
are there in the Southern States ? ^J 

9. The state of Tennessee contains 41762; Kentucky, 40023; 
Ohio, 40600 ; Michigan, 60637 ; Indiana, 36626 ; Illmois, 66606 ; 
Missouri, 70060: Arkansas, 64617; Iowa, 173786; and Wiscon- 
sin, 92930; how many square miles are there in the Western 
States ? 

10. What is the whole number of square miles in the United 
States? 

11. What is the sum of 76234+41016+19075+176+88360 
+10040? 

12. What is the sum of 250120+30402+7860+466000+ 
10046+66046? 
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18. What is the sum of 85046+90045+412260+125781+ 
4060+273048? 

14. What is the sum of 1500267+45085+4652+4780400+ 
90276+89760841 ? 

15. Wliat is the sum of 45702125+67070420+670856+ 
4230825+750642+8790845 ? 

16. What is the sum of 825760842+35620476+7800490 + 
467243+98371+6425+740 ? 

17. What is the sum of 2503+37621+475290+1223729+ 
10671840+275600312? 

18. What is the sum of 463270+2500+7200342+10271 + 
426345+6200705? 

19. What is the sum of 80429+7562345+700100+85261798 
+4000101+3007002? 

20. What is the sum of 756+849+934+680+720+843+ 
657689 +989876498+8045685+807266780 f 

21. What is the sum of 6457+29301+82406+7589+63489 
+101364+46745 ? 

22. Add together 786, 840, 910, 403, 783, 650, 809, 670, 408, 
810, and 662. 

23. Add together 16075, 250763, 7561, 830654, 293106, 
2637104, and 316725. 

24. Add together 256, 40, 751, 302, 75, 831, 26» 43, 621, 340, 
and 510. 

25. Add together 493742, 56710607, 23461, 400072, 6811004, 
8999003, and 26501. 

^ 26. Add together 629405, 7629, 31000401, 263012, 1300512, 
390217, and 13268. 

27. Add together 286013, 4016702, 1971342, 6894680, 28945, 
and 2624302. 

28. Add together 460167, 296345, 84634123, 64205, 9678108, 
and 1931456. 

29. Add together 432678902, 310046734, 2167005, 327861 
and 293000428. 
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OOUNTINCh-BOOM EXBR0XSX8. 

60« To the accountant as well as the mathematician, dceuracjf 
and expertnets in adding, are indispensable. These attainments can 
be acquired only by frequent exercises in footing up lonjgr coliimna 
of figures. 

« 

Note. — 1. Instead of saying 4 and 8 are 12, and 3 are 14, 30. 

^ and 7 are 21, and 4 are 25, &c., a skilful accountant, per- 86015 

/ forming the addition at a glance, simply pronounces the 25163 

results. Thus, four, twelve, twenty-one, thirty-one, (4-^6 65057 

"^ =10,) thirty-seven, forty-seven, (7+3=10,) fifty-two. 12236 ^ 

2. When two or three figures taken together make 10, as 43026 
6 «nd 4, or 2, 3, and 5, &€., it accelerates the process to 67084 
add their sum at once. A little practice will enable the 21167 
student to run up a long column of figures with ail much 64042 
facility almost as he can count 42158 

3. When the columns are long, accountants sometimes 24034 

set the figure to be carried below the^ther figure under tiie 459982 Ans, 

column added. Thus, the sum of tiie first column in the 3045 Car. 

example above being 52, set the 5 (the figure carried) be- 
xw the 2. The sum of the second column being 48, set the 4 below the 8, dec. 
This method saves much time in reviewing an operation, and also enables us, 
when interrupted, to resume the process where we left off. 

Required the amount of each of the following examples : 



81. 


82. 


33. 


34. 


Doflars. 


Dollars. 


Yards. 


Pounds. 


2425 


46,619 


607,253 


421,636 


3282 


32,271 


232,012 


310,101 


2793 


17,436 


211,849 


797,019 


2354 


81,687 


380,436 


233,680 


4262 


28,333 


678,561 


124,402 


9158 


62,746' 


231,349 


266,363 


2653 « 


23,062 


146,763 


862,067 


8424 


20,158 


606,037 


618,041 


1266 


71,232 


.760,166 


100,266 


8742 


39,464 


367,676 


971,134 


2126 


18,643 


644,844 


636,920 


6387 


42,027 


276,28a 


703,362 


Ans. 47872 


73,235 


803,383 


4f«,608 


Caar. 466 


24,103 


726,918 


812; 675 



as 





ADDITION. 


L»£CIT. 


85. 


36. 


87. 


88. 


8(8,087 


460,376 


963,172 


849,652 


272,465 


841,681 


800,725 


361,728 


530,634 


239,724 


463,248 


412,381 


109,871 


763,266 


721,003 


635,403 


693,036 


437,891 


387,366 


• 872,645 


764,643 


826,432 


241,663 


406,223 


323,638 


286,678 


603,280 


294,867 


428,432 


810,720 


532,176 


811,236 


389,763 


403,621 


278,321 


' 576,037 


210^45 


687,489 


829,248 


213,744 


760,806 


324,061 


171,320 


764,368 


636,215 


530,724 


206,782 


306,216 


263,734 


623,462 


461,027 


436,720 


261,600 


487,638 


589,203 


823,284 


675,463 


290,731 


248,639 


217,436 


807,720 


803,266 


730,461 


592,301 


930,046 


731,463 


672,398 


243,762 


174,173 


379,674 


246,1 7'5 


731,445 


626,246 


823,156 


928,340 


429,374 


842,734 


928,348 


731,629 


684,569 



61* Accountants often acquire the habit of adding^ two col- 
umns of figures at a time. The power of rapid addition is easily 
acquired, and is well worthy the attention of the student. The 
following examples will illustrate the, principle. 

39. What is the sum of 312817+527236+141625+^62415 
+ 251818+234112? 



Takmg the two right hand columnSr we 
say, 12 and 18 are 30, and 15 are 4C and 
25 are 70, and 36 are 106, and 17 are 123. 
Set down the 23 under the columns added, 
and carry the 1 or left hand figure to the 
column of hundreds. Proceed in the same 
maimer wffib the other columns. 



Operation. 
312817 
527236 
141625 
462415 
261818 
23411 2 
Am. 1930023 



ABT. Ol.J 


ADDITION. 




89 


(41.) (42.) 


(43.) (44.) 


(45.) 


(46.) 


21 22 


44 1325 


2610 


844235 


80 13 


20 1610 


1511 


402321 


11 40 


25 1314 


1021 


141611 


13 25 


17 3141 


1115 


201250 


20 14 


50 1016 


1513 


154036 


15 11 


14 2233 


4020 


132212 


84 83 


16 1224 


1316 


181714 


18 45 


28 2415 


1233 


213025 ^ 


12 12 


11 1830 


2616 


111817 


11 20 


14 1814 


1718 


161618 


23 18 


37 1621 


2142 


432733 


What was the amount of exports 


and imports < 


of the United 


States in 1840, and of shippmg in 1842 ? 






(47.) 


(48.) 


(49.) 


States. 


Exports. 


Imports. 


Shipping. 


Maine, . Dolls. 1,018,269 Dolls. 628,762 


T. 281,930 


N. Hampshire, 


20,979 


114,647 


23,921 


Vermont, 


305,160 


404,617 


4,343 


Massachusetts, 


10,186,261 


16,613,858 


494,896 


Rhode Island, 


206,989 


274,634 


47,243 


Connecticut, . 


618,210 


277,072 


67,749 


New York, 


34,264,080 


60,440,760 


518,133 


New Jersey, . 


16,076 


19,209 


60,742 


Pennsylvania, 


6,820,145 


8,464,882 


113,669 


Delaware, 


37,001 


802 


10,396 


Maryland, 


6,768,768 


4,910,746 


106,856 


Dist. of Columbia, 


763,923 


119,862 


17,711 


Virginia, 


4,778,220 


646,086 


47,636 


North Carolina, 


387,484 


262,632 


31,682 


South Carolina, 


10,036,769 


2,068,870 


23,469 


Georgia, 


6,862,969 


491,428 


16,636 


Alabama, 


12,864,694 


674,651 


14,677 


Lcuistana, 


34,236,936 


10,673,190 


144,128 


Ohio, 


991,964 


4,^15 


24,830 


Michigan^ « 


162,229 


148,610 


12,323 


Florida, 


1,868,850 


190,728 


»,28t 
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50. Tiie appropriations of the Govemmeat of the IJnited States, 
for 1847, were as follows : for the Civil and Diplomatic expenses 
4,442,790 dolls.; for the Army and Volunteers 32,178,461 
dolls. ; for the Navy 9,307,968 dolls. ; for the Post Office De- ' 
partraent 4,145,400 dolls. ; for the Indian Department 1,364,204 
dolls.; for the Military Academy 124,906 dolls.; for building 
Steam Ships 1,000,000 dolls. ; for Revolutionary and other Pen- 
sions 1,358,700 dolls. ; for concluding Peace with Mexico 3,000^ 

«^00 dolls.; for Light Houses 518,830 dolls.; Miscellaneoui ^ 
640,243 dobs. What was the amount of all the appropriations? 

62* It may sometimes be convenient for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Roman Notation. 

51. A man paid MDCOOLXXXIII dollars for a farm^ 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how much did he pay for all ? 

Beginning at the right hand, vre proceed thus : Operaiion. 

four Is and four Is are eight, and three Is make MDCCCLXXXIII dolb. 
eleven, which is equal to two Vs and I. We set DCCXXIIII dolls, 

down the I, and adding the two Vs to one V CCCLXVII II dolls, 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVl dolls, 
ting down the V, we count in the X with the 

other Xs, and find they make seven Xs or seventy, which is expressed by I* 
and XX. We set down the two Xs, and adding the L to the other Ls, it 
makes three Ls, or one hundred and fifty, which is expressed by C and L. 
Setting down the L, and counting the C with the other Cs, we have nine Cs 
or nine hundred, which is expressed by D and CCCC. We set down the four 
Cs, and counting the D with the other Ds, it makes three Ds or fifteen hun- 
dred, which is expressed *by M and D. We set down the D, and adding the 
M to the other M, we have two Ms, which we set down on the left of the other 
'letters. Hence, 

63* To add numbers expressed by the Roman Notation. 

Beginning at the right hand, count all the letters of each kind Uh 
gether ; set down the result, and carry on the principle that five Is 
make one V ; two Vs, ona X ; five Xs, one L, &c. 

Ob8. The teacher can exteikd the exercises in the Roman Notation as fa. 
as he may deem it expedient. A single example is sufficient to illustrate the 
principle, and to sho^' that the Roman is greaUy inferior to the Arabic xnethod 
in ito adaptation to bunness calculations. 
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SECTION III. 

SUBTRACTION. 

AiRT. 65* Ex. 1. A merchant bought 37 barrels of floor, and 
afterwards sold 12 of them: how many barrels had he left? 

Solution. — 12 barrels from 37 barrels leave 25 barcels. 

Ana, 25 barrels. 

Obs. It will be perceived, that the object in this example, is to find the dif" 
fefence between two numbers. 

66* The process of finding the difference between two numhert 
is called Subtraction. 

The difference, or the answer to the question, is called the 
Bemainder. 

Ob8. 1. The number to be subtracted is sometimes called the subtrahend^ 
and the number from which it is subtracted, the minuend, 

2. Subtraction, it will be perceired, is the reverse of addition. Addidoo 
wnites two or more numbers into one single number ; subtraction, on the othei 
hand, separates a number into hoo parts. 

3. When the given numbers are of the same denomination^ the operation is 
called Simple Subtraction. (Art. 50. Obs.) 

Ex. 2. What is the difference between 5364 and 9387 ? 

Write the less number under the greater. Operation, 
units under units, tens under tens, <&c. Then, 0387 

beginning at the right hand, proceed thus: 5364 

4 tmits fnom 7 units leave 3 units. Write ' 4023 Rem 
the 3 in the imits' place, under the figure subtracted. 6 tens 
from 8 tens leave 2 tens ; set the 2 in tens' place. 3 hundred 
from 3 hundred leave hundred ; we therefore write a cipher in 
hundreds' place. 5 thousand from 9 thousand leave 4 thousand; 
set the 4 in the thousands' place. The answer is 4023. 



■■frU 



QuKST.— 66. What is subtraction ? What Is the difference or anUvrer called % Oto 
What Is the number to be subtracted sometimes called 1 The number tmm which It is 
BBhtaeUd 1 Of what is subtraction the reverse? When the given numbers aM of tlM 
dtaomlnatloa, what is the opeiatloB eaUsdl 
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67* It will be obsenred, that we subtract unita from ufi'U, 
tens from tens, &c, ; that is, we subtract figures of the same ofif^r 
from each other. This is done for the same reason that yf^ add 
figures of the same order to each other. (Art. 51.) 

Ob8. The Uss number is wiitten wndar the greater y amply for coiiTenienoe 
in subtracting ; and %mis are placed under units^ tens under lens^ dec., to avoid 
mutakes which might occur from taking differcTU orders from each other. 

68* It often happens that a figure in the lower number 1| 
kurger than that above it, and consequently cannot be taken 
from it. 

£x. 8. What is the difiference between 94 and 56 ? 

Analytic solution. It is manifest that we cannot take 6 

94 = 80 + 14 units from 4 units, for 6 is larger than 4. 

56=50+6 To obviate this difficulty, we may take 

JRem. 38=30+8 1 ten from, the 9 tens, and imiting it 

with the 4 units, the upper number will become 8 tens and 14 
units, or 80+14. Separating the lower number into the parts of 
which it is composed, it becomes 5 tens and 6 units, or 50+6. 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 30+8, or 38. Or, we may 
simply take 1 ten from the 9 tens, and adding it, mentally, to the 
4 units, say 6 from 14 leaves 8 ; set the 8 under the figure- sub- 
tracted. Then, having .taken 1 from the 9 tens, we have but 8 
left, and 5 from 8 leaves 3. The answer is 88. 

Proof. — 38+56=94; that is, the sum of the remainder and 
smaller number being equal to the larger, the answer is right. 
Hence, 

69» When a figure in the lower number is larger than that 
above it ; take 1 from the next higher order in the upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the next upper figure by 1, proceed as 
before. 

Obs. 1. The process of taking one from the next higher order and cdding il 
to the figure from which the mibtraction is to be made, is called borrovfing ten. 
It is the reverse of carrying. 

QjoMT.—^. What orders of figures do you subtract from each other 1 Whj m 
tract difibrent orders from each other 1 



AeTS. 67-71.] SUBTRAPTION. 43 

• 3. This method of horrovd-ng^ it mil be tteen, does not affea the difference 
between the two given numbers ; for, it is siinply transposing a part oi dim 
order to another order in the same number, which, it is obvious, will neither 
increase nor diminish i\A value, 

3. It may be asked, hoW can we take one from the figure in the next higher 
order, when that figure is a cipher 7 How can Twtking lend anything, and how 
can nothing be diminished hyoTve? The explanation of this apparent contra- 
diction is this : when the next figure is a cipher, we go to the next higher 
column still, and take oTve^ which, added to the figure in the next lo^er or Icr, 
makes ten; we then take OTie from the ten and add it to the upper figure, and 
Uroceed as before. 

, 7 0. There is another method of horromng, or rather of pay- 

m^y which, though perhaps less philosophical than the preceding, 

is more convenient in practice, especially when the figures in the 

next higher orders are ciphers. Thus, in the last example, adding 

10 to the upper figure, it becomes 14, and 6 from 14 leaves 8. 

Set down the 8 as before. Now, instead of diminishing the next 

upper figure by 1, if we add 1 to the next figure in the lower 

number it becomes 6 tens ; and 6 from 9 leaves 3, which is the 

same as 6 from 8. The answer is 38, the same as before. Hence, 

71. When a figure in the lower number is larger than that 

above it, ad4 10 to the upper figure, and to compensate this, add 

1 to the next left hand figure in the lower number. 

• Obs. 1. This method of borrowing depends on the self-evident principle, 
that if any two numbers are equaUy iricreased, their difference will not be 
altered. That the two given numbers jare equally increased by this process, 
is evident from the fact that the 1 added to the lower number is of the next 
superior, order to the 10 added to the upper number, and is therefore equal 
to it. (Art. 35.) 

2. The reason that we borrow 10, instead of 8, or 12, or any other number, 
is because the radix, or ratio o{ increluse, in the Arabic notation, is 10. (Art. 
36.) If the radix of the system were 8, it would be necessary to borrow 8 \ 
if 12, it would be necessary to borrow 12, &<;. 

3. On account of borrowing, the learner will perceive it is always necessary 
to begin to subtract at the right hand. 

Ex. 4. A man bought a house for 23006 dollars, and sold it for 
21128 doUars : how much did he lose by his bargain ? 

Operation, Proof, 

Cost 23006 dolls. 21128 Less number. 

Re^U 21128 dolls. 1878 Remainder. 

Ans, 1878 dolls. 23006 Larger number. 

T.H. Q ° 
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7 3* From the preceding illustrations and principles we derive 
Ibe following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the leM number under the greater, so that unite may 
etand under unite, tens under tens, ike. (Art. 67. Obs.) 

II. Beginning at the right hand, subtract each figure in the lower 
number from the figure above it, and set the remainder directly 
under t^ figure subtracted. (Art. 71. Obs. d.) 

III. When a figure in the lower number is larger than that abo9$ 
tt, add 10 tt the upper figure ; then subtract as before, and add 1 
to the next figure in the lower number, or consider the next upper 
figure 1 less than it'is, (Arts. 69, 70. Obs. 1, 2.) 

T3» Proof. — Add the remainder to the smaller number; and 

if the sum is equal to the larger number, the work is right, 

Ob8. This method of proof depends upon the principle, that the diff<2rence 
between two numbers being added to the less, the sum must be eqiud to the 
greater. For, the difference and the less number are the two parts into which 
the greaier is separated, and the whole of a quantity is equal to the sum of aU 
its parts, (Ax. 11.) 

7 4. Second Method, — Subtract the remmnder from the greater 
of the two given numbers ; and if the difference is equal to the 
less nmnber, the work is right. 

75* Third Method, — Cast the 9s out of the larger number, and place the 
excess at the right. Next, cast the 9s out of the smaller number, and also 
out of the remainder ; then cast the 9s out of the sum of these two excesses, 
and if this last excess is the same as the excess of the larger number, the work 
may be supposed to be right. Thus, 

£z. 5. From 7843 Excess of 9s in tiie gveater number is 4 
Take 5675 « " *< less * << Is 5 i 
/2m. 2168 " " " remamderis 8 > Now, 8+5=13, 
and the ei^ss of 9s in 13 is 4, the same as that of the greater number. 

.. QuK8T.— 73. How dcT you write numbers for subtraction ? Why write the less number 
under the greater ? Why place units under units, &c. 1 Where do you begin to subtract 1 
\llien a figure in the lower line is larger thafi that above it, how do you proceed 1 What 
Is meant by borrowing ten ? How many methods of borrowing are mentioned ? niustiate 
the first method upon the black-board. How does it appear that this method of borrcwing 
does not aflect the diflference btffween the two given numbers? Explain the seoonJ me- 
thod. Upon what principle does this method depend 1 Why do yoi borrow 10, Instead 
of 8, or IS, or any other number) Why do you bei^m to subtract at the right handt 
93. How is subtraction proved 1 Obs, Upon what principle does this method of pvoof d*- 
pead 1 Can tobtnctloD be proved by any other methods 1 
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fMe. — Thu methid or proof depends on the Bame propertj of the muBlm 
9, u that in odilition. ' (Art. 58, Nat«.) Foi, once the luni of iha raiaUa 
number and rcmninder ia equal to the larger number^ it folLowi that tho 
Qicetu or 9b in the livrger Dumber must be equal to the excew of 9* in th» 
nmuDdei and (mailer number tugether. 

SXAUPLBS TOK FRAOnCX. 

76. Ex. 1. A merchant bought a ship for 35270 dollon, ud 
tild it for 42365 dollars : bow much did he make bylAba^ain? 

2. A miller boogbt 46235 bushels of wheat, and ground 17251 
, b^hels of it : how mai^ bushels had he left ? 
, 3. A speculator laid out 50000 dollars is wild land, and aAer- 
wurds sold it at a loss of 1804S dollars : how much did he get fw 
his laiul ? 

4. ,A man owning a block of buildings worth 155235 dolUrs, 
keepsit insiu^d for 109240 dollars : how much would he lose in - 
case Uie buildings should be destroyed by fire ? 

6. The distance from the Earth to the Sun is 95000000 of 
miles ; the distance of Mercury is only 37000000 : how ftu- is 
Mercury from the Earth ? 

6. The imports of Massachusetts in 1840, were 16,513,858 
dollars, the exports were 10,186,261 dollars: what was the ex- 
cess of her imports orer her exports ? 

7. The imports of New York in 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excesi 
of her imports over her exports ? 

8. The unports of Pennsylvania in 1840, were 8,464,882 dol- 
lars, the exports were 6,820)145 dollars : what was the excess of 
her imports over her exports? 

9. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,769 dollars : what was the ex- 
cess of her exports over hei" imports ? 

10. The imports of Alabama in 1840, were 574,661 dollars, 
the exports were 12,864,694 dollars : what was the excess of hei 
exports over her imports ? 

11. The imports of Louisiana in 1840, were 10,#^3,190 dol- 
lars, the exports were 84,236,938 dollars: what was the ffvast 
ctf her exports over her imports ? 
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12. The tonnage of the United States in 1642, was 206985Y, 
in 1846 it was 2500000 : what was the increase in 4 years ? 

13. 14. 16. 

From 253760 3856031 64903670 

Take 104623 462702 504089 

16. 9876102—1050671. 28. 10000000—999999. 

17. 4006723—6001. 29.- 99999999—100000. 

18. 860 f9pa— 1000000. 80. 83667000 — 438567. 

19. 6317004—3565. ' 31. 40600056—7632. 

20. 1000000 — 456321. 82. 66409250—1057246. 

21. 2035024—27040. 33. 20030000—72534. 

22. 45563076—460001. 34. 83176621—5256360. 

23. 670300ai— 300452. 35. 70301604—250041. 

24. 73256300 — 436020. 36. 60060376—6849006. 
26. 66037431—735671. 87. 34200591—8888888. 

26. 80200480—250. 38. 87035762—753017. 

27. 96631768—873626. 39. 96246300—9438676. 

40. From 6764+3764 take 6500+2430. 

41. From 2890+8407 take 4251+3042. 

42. From 7395+4036 take 8297+1750. , 

43. From 8404+7296 take 3201 — 1662. 

44. From 6008+9270 take 5136 — 2362. 

45. From 9234+6850 take 9320 — 4783. 

46. From 8564—2573 take 4431—1735. 

47. From 7284—5362 take 6046 — 5729. 

48. From 9561 — 4680 take 7352—6178. 

49. From 8630—1763 take 2460+1743. 
60. From 7561 — 2846 take 1734+2056. 
51. From 9687—3401 take 3021 + 1754. 

62. A man having 55000 dollars, paid 7620 dollkrs forahouht, 
8260 dollars for furniture, 2375 dollars for a library, and in- 
rested the balance in bank stock : how much stock did he buy ? 

63. A gentleman worth 163250 dollars, bequeathed 15200 dol- 
lars apiece to his two sons, 16500 dollars to his daughter, and to 
bis wife as dkich as to his three children, and the remainder to a 
hospital : how much did his wife receive, and how much the hos- 
pital? 



wm 
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54. A man bought three farms : for the first he paid 6260 dol- 
lars, for the second 3585, and for the third as much as for the 
first two. He afterwards sold them all for 15280 dollars: did he 
make or lose by the operation ; and how much ? 

55. What number is that, to wliich 3425 being added, the sum 
^lbelY6250? 

56. A man being asked- how much he was worth, replied, if 
you will. give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

57. A jockey gave ^50 dollars for a horsJB, and meeting all ac- 
quaintance swapped with him, giving 37 dollars to boot ; meeting 
another, he swapped and received 28 dollars to boot; he finally 
swapped again and gave 78 dollars to boot, and then sold his last 
horses for 140 dollars : how much did he lose by all his bargains? 

58. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars; at another time he gained 6283. dollars, and then lost 
8450 dollars : how much more did he gain than lose ? 

59. A man bought a house for MDCCCCXXXVII dollars, and 
sold it for DCXVIIII dollars less than he gave : ho^ much did 
he sell it for? 

We perceive that the IIII in thelower number Operatvm, 

cannot be taken from II in the upper number ; MDCCCCXXXVII dolls, 
we therefore borrow a V, which added to the II, DCXVIIII dolls, 

makes IIIIIII ; then IIII from IIIIIII, leaves Am. MCCCXVIII dolls. 
Ill, which we set down. Now since we have 

borrowed the V in the upper number, there are no Vs left from which we can 
take the V in the lower number. We niust therefore borrow an X ; but X is 
equal to VV ; and V from VV leaves V, which we set down. Having bor- 
rowed an X from, the upper num|«r, there are but XX left, and X from XX 
leaves X. C from CCCC leaves CCC. D from D leaves nothing. And 
nothing from M leaves M. Hen^e, 

77. To subtract numbers expressed by the Roman NotaMon, 
Write the Uss nuviber UTider the greaJUsr; then, beginning at the right hand, 
take the number in the knoer line from that expressed tnf the same letters in the 
upper hne^ and set the remainder beUw, If the number in the lower line is 
larger than that expressed by the same letters in the upper line^ borro^o a letter 
next higher and add U to the number in the upper line ; then s^iract as bcfcre, 
ebserving to pay when you borroio as in subtraction of figures, fArt. 72.) 

Obs. Other examples expressed by the Roman Notation, can be fidded ^ff 
the teacher, if deemed expedient. 
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SECTION IV. 

MULTIPLICATION. 

Am. 79* Ex. 1. What will 3 melons cost, at 15 cents apiece 

Analysts. — ^If 1 melon costs 15 cents, 3 melons will cost 3 timei 
15 cents ; and 3 times 15 cents are 45 cents; Ans. 45 cents. 

2. What will 4 sleighs cost, at 21 dollars apiece? 

Analysis. — Reasoning as before, if 1 sleigh costs 21 dollars, 4 
sleighs will cost 4 times as much; and 4 times 21 dollars are 
84 dollars. Ans, 84 dollars. 

Ob8. It is obvious that 3 times 15 cents is the same as 15 cent»-|-15 centi 
-|-15 cents, or 15 cents added to itself 3 times; and 4 times 21 dollars is the 
same as 21 doIls.-|-21 doUs.-f 21 doll8.-f 21 dolls., or 21 dollars added to itself 
4 times. • 

80« This repeated additum^f a number or qtiantity to itself, it 
called Multiplication. 

The number to be repeated, or multiplied, is called the Mulfp- 
plicand. 

The number by which we multiply, is called the multiplier ; 
and shows how many tim^es the multiplicand is to be repeated. 

The number produced, or the answer to the question, is called 
the product. Thus, when we say, 8 times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

8 1 • Tlie multiplier and multiplictod together are often called 
factors, because they make or produce the product. 

Obs. 1. The term factor is derived from a Latin word which signifies a 
^geiUy a doer^ or jrroditcer. 

2. When the multiplicand denotes things of (me derunnination ontij^ the ope- 
ration is called Sim/ple MuUlffttcalion, 
% 

QrKST.— 80. What Is rnnlUplication ? What Is the number to be repeated called 1 
What the number by which we multiply 1 What does the multiplier show? What is 
die xiumber produced called ? 81. What are the multiplicand and multiplier tofetbsi 
«Ued 1 Why 1 Ob*. What does the term factor signify 1 
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Abte. — TKs Table was inTented bj PyOtagoras, and is therefore •omelimea 
called the Pythagormn, TaMe. 

The pupil will find assistance in learning the MoltipIicalioB Table ty oU 
■erring the fallowing particulars. 

1. The leveiBl result* of multiidying b; 10 are tbnned bj aimply adiHag a 
dpher to the figure that ia to be multiplied. Thus, 10 dmei 3 are 20, 10 timea 

3 are 30, &c. 

2. The results of mulcipl^ng b; 5 terminate in 5 and O.-alteniatelj. Hiim, 
i times I are 5, 'j timea 3 are 10, 5 timea 3 are 15, &c. 

3. The first nine resulla of multiplying by 11 are fiirmed bj repeating the 
' Ggare lo be multiplied. Thus, II tim^s 3 are ^j 1) times 3 are 33, Slc 

4. In the successive results of nvilliriljing by 9, the right hand figure regu- 
larly decreases by 1, and the left hand ligure regularly bcreaioi by 1. Thui, 
9 limes 3 ore 18; 9 tiniei 3 are 27; 9 times 4 arc 36; &c. 

83. Multiplying by 1, b taking the multiplicand once : tliua 

4 multiplied by 1=4. 

Uultiplybg by 2, is taking the multiplicand twice : thus, 2 timea 
4, or 4+4=8. ^ 

Multiplying by 3, is taking the multiplicand three Itmet: thiu, 
9 times 4, or 4+4+4=12, &c. Hence, 

ainiiT.-ffi. Wlul Is II la malUply by 11 By2I BySI 
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• Multiplying hy any whole number, is taking the multiplicand OM 
many times, as there are units in the multiplier. 

The application of this principle to fractional multipliers will 
* be illustrated under fractions. 

~ Obs. 1. From the definition of multipfication, it b manifest that the product 
IS of the sarne kind or denomvnaiion as the multiplicand: for, repealing 8 num- 
ber or quantity does not alter its nature. Thus, if we repeat dollars^ they ara 
ttiU a Mars; if we repeat yards, they are stiU yards^ &c. ConsequentJy, if the 
Biulti) licand is an abstract number^ the product will be an abstract number; if 
money ^ the product will be money ; if barrels^ barrels, &c. 

V2. Every muUiplier b to be considered an abstract number. In familiar 
.•nguage it b sometimes said, that the price multiplied by the weight will give 
tbe value of an article ; and it is often asked how much 25 cents multiplied by 
^2b cents, &c., will produce. But these are abbreviated expressions, and are 
liable to convey an erroneous idea, or rather no idea at all. If taken literally, 
they are absurd ; for multiplication is repeating a number or quantity a certain 
number of times. Now to say that the price b repeated as many times as the 
given quantity b heavy, or that 25 cents are repeated 25 cents times, is non- 
sense. But we can muhiply the price of 1 pound by a number equal to the 
numW of pounds in the weight of the given article, and the product will be 
the value of the article. We can also multiply 25 cents by the number 25 ; 
that b, repeat 25 cepts 25 times, and the product b 625 cents. Construed hi 
this manner, the multiplier becomes an abstract number^ and the expressions 
have a consistent meaning. 

Ex. 3. What will 6 houses cost, at 2341 doDars apiece ? 

Write the numbers on the slate as Operation. 

in the margin, and beginning at the 2341 Multiplicand, 

right hand, proceed thus : 6 times 1 6 Multiplier, 

unit are 6 units ; write the 6 under the Ans. 14046 Dollars, 
figure multiplied. 6 times 4 tens are 24 tens ; set the 4 or right 
hand figure under the figure multiplied, and carry the 2 or left 
hand figure \o the next product figure, as in addition. (Art. 52.) 
6 times 3 hundreds, are 18 hundreds, and 2 to carry make 20 hun- 
dreds ; set the under the figure multiplied, and carry the 2 to 
the next product as before. 6 times 2 thousands are 12 thou- 
sands, and 2 to carry make 14 thousands. Since there are no 



Q,UKST.— What is it to multiply by any whole number? Obs. Of what denominatk>n Is 
ihe prod jcti How does this appear 1 What must every multiplier be considered 1 Cat 
you multiply by a given weight, a measure, or a sum of money 1 
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more figures to be multiplied, set dom the 14 in fnll as in addi* 
tion. (Art. 53. Obe. 1.) The product is 14046 dolkrs. 

83* The product of any two winders will he the samt, which- 
ever factor is taken for the multiplUr. Thus, 

If an orchard contains 5 rows of trees, and * * ' 
each row has 7 trees, as represented by the * * ' 
stars in the margin, it is evident the whole • • ' 
iimlier of trees is equal either lo the niunber * * ' 
of stars in a horizontal row repeated fivt times, • * ' 
or to the number of stars in a perpendicular row repeated 
limes, viz. 35. For, 1X5=35, also 5X7—35. 



It anil therefore customarr to place the larger aunt 
ber Ibr the mullijjicand, Bnci Ihe jmnttw for the multiplier. Thus, iLia Ba»iei 
(0 mnltiply 8468046 by 3, than h U to muldpl; 3 bj 84(i8946, but the prmlucl 
would b* the game. 

Ex. 4. What will 237 coaches cost, at 67ij dollars apiece? 

Smce it is not conrement to multi- Operation. 

plyby 237 at once, wamtdtiply first 675 Multiplicand, 

bj the 7 units, next by the 3 tens, 237 Multiplier. 

tlien by the 2 hundreds, and place 4725 cost 7 coaches 

each result in a separate line, with 202S* cost 30 " 

the first figure of each line directly 1850** cost 200 " 
, under that by whieh we multiply. 159975 coat 287 " 
Finally, adding these results togeth- 
er, units to units, Ac, we have 150975 dollars, which is the whole 
product required, (Ax. 11.) 

Note. — Wben the mnltipliei eoutaina more than one figure, the ■ereial pro- 
dncts of the multipticajid into tne xepaiate figuiee of the multiplier, are c^ed 
partial products. 

I Oga. 3, The reason foi placing the Erat lignre of the WTeral partisL produdi 
/ JtoAsr the figure by which we multiply, ie to bring the iame nrders under each 

other, and thus prevent nuBtakca in Sliding them together. (Art. 51.) 
3. The leTeral partial products are added together for [be obvioui purpoM 

iT finding Ihe -mhote product or answer required. (Ai. tl.) 

aniiT.— 83. I>a« II maks any dlO^rsnu wilh ih« resu 
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84* The principle of carrying the tens in multiplication is the 
same as in addition, and may be illustrated in a similar manner. 
(Art 63.) Thus, 

* Ex. 6. 0382 Mult'd. Or, separating the multiplicand into 

*J Mult'r. the orders of which it is composed, 

ir=unite, 9382=9000+300+80+2, 

56*=tens, and 9000X -^=63000 

21**=hunds. 800X'!r= 2100 

63*** =thou. 80X'7= 660 

65674 Product. 2X7=^_JL4 

Adding these results together, we have 65674 Ans. 

0b8. The reason for always beginning to multiply at the right hand of tha 
oraltipUcand, is that we may carry the tens as we proceed in the operation. 

85« From this illustration it will be observed that units mul- 
tiplied into units produce units ; tens into units, or units into tens, 
produce tens ; (Art. 83 ;) hundreds into units, or units into hun- 
dreds, produce hundreds, &:c. Hence, 

86« When I units are multiplied into any order whatever, the 
product will always be of the same order as the other figure. 
And universally, the product of any two integers is of the order 
next less than that denoted by the sum of the orders of the two given 
figures. Thus, hundreds into tens produce thousands, or the 4th 
irder, which is one less than the sum of the two given orders. 

Obs. When the multiplier contains more than one figtlre, it is- customary to 
begin to multiply with its units' figure. The result however will be the same, 
if we begin with its hundreds or any other order of the multiplier, and place 
the first figure of the partial products, so that the same orders shall stand 
onder each other. 

First Operation, Seeond Operation, 

1357 1357 

3574 3574 
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OvasT.—SS. What do miiu into vnitt prodnoe 1 Units into ten» or teas tats vaHi 1 
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Ex. 6. What is the product of 5690 into 8008 ? 

After multiplying by the 8 units, we next Opem^xm. 
mnltiplf by the 3 thousands, since there arc no 6890 

twi« oar hundreds in the multiplier, and place 3008 ' 

the first figure of this partial product under tike 40520 

{^ure 3 by which we are multiplying. 1^070 

17115fi20./liM; 

87> From the preceding illuatratdons and principles we d»- 
lire the following 

GENERAL RULE FOR MULTIPLICATION. 

I. When the multiplier contains but one figure. 

WriU lie mtUtiplier under tht muUtplieand, wmft under vmU, 
tan under tens, tic. (Art. 83. Ot«. 1.) 

Begi» at Ike right hand and multiply each figVLtt of the nttd- 
itplicand hy tlie multiplier, xetting dovm, the result and carrying at 
M addition. (Art. 84. Oba.) 

II. When the multiplier contains more than one figure. 
Multiply each figurt of the muHipltcand hy each figure of tht 

multiplier separately, beginning with tlie units, and write the par- 
tial products in separate lines, placing the first figure of each lint di- 
rectly under tite figure by which you multiply. (Art. 86. Obs. 2.) 

Finally, add tlte several partial products together, and the turn 
will be the whole product. (Art. 83. Obs. 3.) 

88. Proof. — Multiply the multiplier h/ the tnultiplicanil, 
and if the product thus obtained is the same as ike other product, 
the work is su^^iosed to be right. 

Obs. This melhod of proof depenJs upon the prindple, that thi prodael ot 

Im; two numbers is the same, whicbeTci ia taken tor the iDultii^er. (Art. 83.) 

89* Second Method. — Add the multiplicand to itself as mnny 
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times as there are units in the multiplier, and if the jprodtici ob- 
tained is equal to the amount, the work is right. 
Ntde. — When the multijtlierU 5ma/^, this U^a very convenient mode of pi^oof. 

* 90» Third Method, — Cast the Os out of the multiplicand and 
multiplier ; multiply their remainders together, and casting the 
9s out of their product, set down the excess ; then cast the 
9s out of the answer obtained, and if this excess be the same as 
tluit obtained from the multiplier and multiplicand, the work maj 
be considered right. 

Kx 7. Multiply 565 by 35C. 

Gyration. - Proof, 

565 The excess of 9s in the multiplicand is ?• 
356 " " 9s " multiplier is 5. 

3390 7X5=35; and the excess of 9s is 8. 
2825 
1695 



Prod, 201140. The excess of 9s in the Ans. is also 8. 

9 1 • Fourth Method. — Divide the product by one of the fac- 
tors, and if tlie quotient thus arising is equal to the other factor, 
the work is right. 

yoU. — This method of proof supposes the learner to be acquainted with 
division before he commences this work. (Art. 57. Note.) It is simply re- 
versing the operation, and must obviously lead us back to the number with 
which we started : for, if a number is both multiplied and divided by the same 
number, its value will not be altered. (Ax. 9.) 

92. F^iflh Method.* — First, cast the Us out of the multiplicand and multi- 
plier; multiply their remainders together, cast the lis out of the product, and 
set down the excess; then cast the lis out of the answer obtained, and if the 
excess is the same as that obtained from the multiplier and multiplicand, the 
work is right. • 

NoU. — 1. This method depends on a peculiar property of the number 11. 
For its further development and illustration, see Art. 161. Prop. 18. 

2. To cast the Us out of a number, begin at the right hand, mark the alter- 
nate figures; then from the sum of the figures marked, increased by 11 if 
necessary, take the sum of those not marked, and the remainder will be the 
excess required. Thus to cast the lis out of 39475025, mark the alter- 
nate figures, beginning at the right hand, 39475025, then the sum of 

. X — I - - I T ■ - ■..--.- — . ^lammamam^^ 

QcBST.— Can multiplication be proved by any other inetbodB 1 
* I^slie s Philosophy of Arithmetie. 
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frt*f' -1^=21- Agwo, the «in» of the othen, to: iH*H+3=l<- Nwr, 
SI— 14=7. ihe eiceas of Ub. 

Or, as xucin ea the sum is 11 or over, we ma; drop the 11, and add tha n- 
maindcr to the neit digit. Thus, 5 and 7 are 12; drc^^ring the II, 1 and 9 
we 10. Again, 2 and 5 an 7, and 4 ars 11; drop the ll,and theraanSleft,' 
Now, 10—3=7, the »aiQe eicesg aa betbre. 
Ei. 8. Multiply 23795G by 3728. 

Operation. Proof. 

237956 Bicen or III b 4. > Now, 4x10=40; the eicew of lU 
3728 " ■' 10. \ in 40 ii 7. 

Aw. 8870imti8 Excea of Ila in the answer ii alw 7. 



I roa PRACnCB. 
• 93. El. I. What will 436 aores of land cost, at 6? dollan 

per acre? 

2. Wliat cost 6T3 oxen, at 63 dollars per head ? 

3. What cost 1260 tons of iron, at 43 dollars per ton t 

4. If a man can travel 248 mUes in a day, how far can hs 
travel in 365 days ? 

6. If an army conaume 645 pouads of meat in a day, how 
. much will they consume in 115 days? 

6. If 1250 men can build a fort in 298 days, how long would 
it take 1 man to do it ? 

7. How many rods is it across the Atlantic Ocean, allowing 
820 rods to a mile, and'the distance to be 3000 miles ? 

8. What is the product of 463X45 ? 
fl. What is the product of 348X62 1 

10. What is the product of 793X86 ? 

11. What is the product of 75X42X56? 

12. Whati? the product of 7198x216? 

13. 31416X176. 22. 8320B00X1328. 

14. 8862X189. 23, 17600X7.12. 
16. 7071X556. 24. 15607X3094. 

16. 93186X4455. 26. 7422163X468. 

17. 40930x779. 26. 9264397x9584. 

18. 12345X686. 27. 4687319x1987. 

19. 46481X936. 28. 96O7'SiOx707l. 

20. 16734X708. 29. 39948123X6007. 

21. 7£''SX7675. SO. 73885246 X 607«, 
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SI. 5)902468X6008. 87. SS^CaVl 8X6754. 

82. 57902468X5080. 88. 73084163X7584. 

83. 57902468X5800. 39. 144X144X144. 
84.' 12481632X1509. 40. 3851X3851X3851. 

85. 79068025X1386. 41. 79094451X764094. 

86. 92948789X7043. 42. 89548050X972800. 

CONTRACTIONS IN MULTIPLICATION. 

94* The general rule is adequate to the solution of all exam 
pies that occur in multiplication. In many instances, however, 
hy the exercise of judgment in applying the preceding 'principlesi 
the operation may be very much abridged. 

95 • Any number which may be produced by multiplying two 
or more numbers together, is called a Composite Number, 

Thus, 4, 15, 21, are composite numbers; for 4=2X2; 15= 
5X3; 21=7X3. 

Ob8. 1. The factors which, being multiplied together, produce a compoote 
number, are sometimes called the eomponetU parts of the number. 

3. The process of finding the factors of which a given number is composed^ 
b called resolving the number ifUo factors. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 35, 54, 56, Q3 ? 

3. What are the factors of 46, 72, 64, 81, 96 ? 

96* Some numbers may be resolved into more than two fac- 
tors ; and also into different sets of factors. Thus, 12=2X2X3; 
also 12=4X3=6X2. 

4. What are the different factors and sets of factors of 8, 16, 
18, 20, 24 ? 

6. What are the different factors and sets of factors of 27, 32, 
B6, 40, 48 ? 

96* a. We have seen that the product of any two numbers is 
the same, whichever factor is taken for the multiplier. (Art. 88.) 
In like manner, it may be shown that the product of any three oi . 

QuKST.— 95. What is a composite number ?. Obs. What are the factors which produce It 
■ometimes called ? What is meant by resolving a number into factors 1 9S. Are naDiben 
•ver eomposed of more thnn two factors 1 90. a. When< three or more factors an to IM 
multiplied together, does *■ make any diflerenc« in what order they «m taken ? 
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mare factors will be tbe same, in whatever order tbey are multi- 
plied. For, tbe prodtiet of two factors may be considered as one 
number, and tbis may be taken eitber for tbe multiplicand, or tbe 
multiplier. Again, tbe product of tbree factors may be consid- 
ered as one number, and be taken for tbe multiplicand, or tbe mul- 
tipUer,&c. Tbus, 24=3X2X2X2=6X2X2=12X2=6X4= 
4X2X3=8X3. 

Case 1. — When the multiplier is a composite number. 

6. What will 27 bureaus cost, at 31 dollars apiece ? 
Analysis, — Since 27 is tbree times as mucb as ; tbat is, 27=9 

X3, it is manifest tbat 27 bureaus will cost three times as mucb 
as 9 bureaus. 

Operation. 

Dolbk 31 cost of 1 B. Having resolved 27 into tbe factors 

9 9 and 3, we find tbe cost of 9 bureaus, 

Dolls. 279 cost of 9 B. tben multiplpng tbat by 3, we bave 

3 tbe cost of 27 bureaus. 
Dolls. 837 cost of 27 B. 

7. What will 36 oxen cost, at 43 dollars per bead ? 
Solution. — 36=9X4; and 43X9X4=1548 dolls. Ans. 

Or, 36=3X3X4; and 43X3X3X4=1648dolls. Ans. Hence, 

97* To multiply by a composite number. 

« 

Resolve the multiplier into two or more factors ; multiply the 
multiplicand by one of these factoTS, and this product hy another 
factor, and so on till you have multiplied hy all the factors. The 

last product unll he the answer required. 

• 

Obs. The factors into which a number may be resolved, must not be con- 
founded with the parts into whidi it may be separaled. (Art. 53.) The former 
have reference to multiplication, the latter to addition ; that \R^f tutors must be 
tMiJUxfiied together, but parts must be added together to produce the given 
number. Thus, 56 may be reaolyed Into two factors, 8 and 7 ; it may be sep- 
arated into two parts, 5 tens or 50, and 6. Now, 8X7=56, and 50-f6=56 

8. What will 24 borses cost, at 74 dollarti a bead ? 

'■ .11 ■ I — — .jM , I 

Odkit.— 07. When the multiplier is a composite number, how do yon proceed t Obt. 
What is the difference between the factors into which a number may be resolved and tiM 
parts Into which It may bt separatadf 
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9. What cost 45 hogsheads of tobacco, at 128 dollars a hogs 
bead? 

10. What cost 54 acres of land, at 150 doUars per acre ? 

11. At 118 shillings per week, how much will it cost a familj 
to board 49 weeks ? 

12. If a man travels at the rate of 372 miles a daj, how far 
will he travel in 64 days ? 

13. At 163 dollars per ton, how much will 72 tons of lead cost t 

14. What cost 81 pieces of broadcloth, at 245 shillings apiece? 

15. What cost 84 carriages, at 384 dollars apiece? 

Case II. — When the multiplier is 1 toith ciphers annexed to it. 

98« It is a fundamental principle of notation, that each re 
moval of a figure one place towards the left, increases its value 
ten times ; (Art. 36 ;) consequently, annexing 2k cipher to a number 
will increase its value ten tim£8, or multiply it by 10 ; annexing 
tVH) ciphers will increase its value a hundred times, or multiply it 
by 100 ; annexing three ciphers will increase it a thousand times, 
or multiply ft by 1000, <fec. Thus, 15 with a cipher annexed, be- 
comes 150, and is the same asl5X10; 15 with ttoo ciphers an- 
nexed, becomes 1500, and is the same asl5Xl00; 15 with thre^ 
ciphers annexed, becomes 15000, and is the same as 15X1000, 
&c. Hence, 

99. To multiply by 10, 100, 1000, <fec.* 

Annex as many ciphers to the multiplicand as there are ciphers 
in the multiplier, and the number thus formed wUl U the produei 
required. 

Note, — To atmex means to place after, or at the right hand, 

16. What will ten boxes of lemons cost, at 63 shillings per 
box ? Ans, 630 shillings. 

17. How many bushels of com trill 466 acres of land produce^ 
at 100 bushels per acre ? 



UuKST.— 96. What Is the effect of annexing a cipher to a number t Two dpberiT 
Three 1 Four 1 99. How do yon proceed when the multiplier is 10, 100, 1000, tu. 1 AMt. 
What is the meaning of the term annexl 
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18 Allowing 365 days for a year, how many days are thert in 

1000 yeais? 

19. Multiply 153486 by 10000. 

20. Multiply 312046lby 100000. 

21. Multiply 52690078 by 1000000. 

22. Multiply 689063457 by 10000000. 

23. Multi'Dly 4946030506 by 100000000. 

24. Multiply 87831206507 by 1000000000. 

25. Multiply 67856005109 by 10000000000. 

Case III. — When the multiplier has ciphers on the nght hana. 
. 20. What will 30 wagons cost, at 45 dollars apiece ? 

Note.— Any number with ciphers on its right hand, is obviously a compo«t« 
D amber; the significant figure or figures being one factor, and 1, with th« 
given ciphers annexed to it, the other factor. Thus, 30 may be resolved into 
the factors 3 and 10. We may therefore first multiply by 3 and then by 10, 
by annexing a cipher as above. 

Solution. — 45X3=135, and 136X10=1350 dolls. Am. 

27. How many acres of land are there in^ 3000 farms, if eacli 
farm contains 475 acres ? 

Analysis. — 3000=3X1000. Now 475 X Operation. 

8=1425 ; and adding three ciphers to this 475 

product, multiplies it by 1000. (Art. 99.) 3 

Hence, Ans. 1425000 acres. 

100* When there are ciphers on the right of the multiplier. 

Multiply the multiplicand by the significant figures of themultu 
plier, and to this product annex as many ciphers, as are found on the 
right of the multiplier. 

Obs. It will be perceived that this case combines the principles of the two 
preceding cases ; for, the multiplier is a cotnposite number, and one of its fac- 
tors is ^ with ciphers mrnexed to it. . 

28 How much will 50 hogs weigh, at 375 pounds apiece ? 

29 If 1 barrel of flour weighs 192 pounds, how much will 
500 barrels weigh ? 

80. Multiply 14376 by 25000. 

QvBST.— 100. When there are ciphers on the right of the multiplier, bow do you pra 
1 Oft*. What principles does this ease combine 1 
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SI. Multiply 850634 by 410000. 

82. Multiply 4630425 by 6200000. 

Case IV. — When the multiplicand has ciphers on the right hand. 

83. What will 37 ships cost, at 29000 dollars apiece? 

Analysis, — 29000=29X1000. But the Operation. 

product of two or more factors is the same 29000 

in whatever order they are multiplied. 87 

(Art 96. a) We therefore multiply 29 203 

by 87, and tids product by 1000 by adding 87 

three ciphers to it. Ans, 1073000 doUs^ 

Proof. — 29000X37=1073000, the same as before. Hence» 
1 01* When there are ciphers on the right of the multiplicands 
Multiply the significant figures of the multiplicand by the muU 

tiplier, and to the produ^ct annex as many ciphers, as are found on 

the right of the multiplicand. 

Ob8. When both the multiplier and mnltiplicaod have ciphen on the right, 
multiply the significant figures together as if there were no ciphers, and to their 
•product annex as many ciphers, as are found on the right of both &cUiis 

34. Multiply 2370000 by 52. 

35. Multiply 48120000 by 48. 

36. Multiply 356300000 by 74. 

37. Multiply 1623000000 by 89. 

38. Multiply 540000 by 700. 

Analysis, — 640000=54X10000, and Operation. 

700=7X100; we therefore multiply the 540000 

significant figures, or the factors 54 and 700 

7 together, (Art. 96. a) and to this pro- Ans, 378000000 
duct annex six ciphers. (Art. 99.) 

39. Multiply 1563800 by 20000. 

40. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 

43. Multiply 210909000 by 5100000. 

QtJcsT.— 101. When there are ciphers on the right of the multiplicandf bow proceed 1 
Oft*. How, when there are ciphers on the right both of tlie multiplier and maltlpUcaadl 
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102* There are olher methods tjf contracting the operatioM in 
multiplication^ which, in certain eases, may be resorted to with 
advantage. Some of the most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it discharges 2325 gallons per hour ? 

Operation, Multiplying by the 3 units, we set the 

2325 X 13 first figure of the product one place to the 

69*75 right of the multiplicand. Now, since 

Am, 30225 gallons, mtdtiplying by 1 is taking the multipli- 
cand once, (Art. 82,) we add together the multiplicand and thr3 
partial product already obtained, and the result is the answer. 

Proof. — 2325X13=30225 gallons, the same as above. Hence, 

103« To multiply by 13, 14, 15, <&c., or 1, with either of the 
other digits annexed to it. 

Multiply hy the units* figure of the multiplier, and 'unite each 
figure of the partial product one place to the right of that from 
which it arises ; finally, add the partial jproduct to the multiplv' 
cand, and the result will be the answer required. 

Note. — ^This nAthod is the same, in effect, as if we actaally multipfied by the 
1 ten, and placed the first figure of the partial product under the figure by 
which we multiply. (Art. 87. II.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by 17. 
47. Multiply 25039 by 16. 48. Multiply 50389 by 18. 
49, If 21 men can do a job of work in 365 days, how long 

will it take 1 man to do it ? 

Operation. We first multiply by the 2 tens, and set 

365X21 the first product figure m tens' place, then 

730 adding this partial product to the multipli 

Ans. 7665 days, cand, we have 7665, for the answer. 

Proof. — 365X21=7665 days, the same as above. Hence, 

104, To multiply by 21, 31, 41, &c.% or 1 with either rf the 
other significant figures prefixed to it. 

Multiply by the tens' figure of the multiplier, and write theJirU 

6 
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figure of the partial product in ieiu^ plojce ; finally y add thU par^ 
Hal product to the multiplicand^ and the result will be the ansioer 
required. 

Note. — ^The reason of this method of contrat-tion ii substantiallj the same 
as that of the preceding. 

60 Multiply 4275 by 31. 61. Multiply 7504 by 41. 

52. Multiply 38256 by 61. 53. Multiply 70267 by 81. 

54. How much will 09 carriages cost, at 235 dollars apiece ? 

Analysis, — Since 1 carriage costs 235 Operation, 

dollars, 100 carriages will cost 100 times 23500 price of 100 0^ 
as much, which is 23500 dollars. (Art. 235 ** of 1 *CI. 
99.) But we wished to find the cost 23265 " of 99 C. 
of 99 carriages only. Now 99 is 1 less 

than 100 ; therefore, if we subtract the price of 1 carriage from 
the price of 100, it will give the price of 99 carriages. Hence, 

105. To multiply by 9, 99, 999, or any number of 9s. 

Annex as many ciphers to the multiplicand as there are 9s in th$ 
multiplier; from the result subtract the given multiplicand, and 
the remainder will be the answer required. 

Note, — The reason of this method is obrions (him the fact that annexing as 
many ciphers to the multiplicand as there are 9s in the multiplier, multiplies it 
by 100, or repeats it once more than is required ; (Art. 99;) consequently, sub- 
tracting the multiplicand from the number thus produced, must give the true 
answer. 

55. Multiply 4791 by 99. 66. Multiply 6034 by 999. 
67. Multiply 7301 by 999. 58. Multiply 463 by 9999. 
69. What is the product of 867 multiplied by 84 ? 

Analysis, — ^We first multiply by 4 in the usual Operation. 
way. Now, since 8=4 X 2, it is plain, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 denotes tens, 3468X2 

the first figure of its product will also be tens. 6936 
(Art. 86.) Tlie sum of the two partial products 72828 Am. 
will be the answer requifed. 

NotC'-^FoT the sake of convenience in multiplying, the factcr 2 is placed at 
Hie right of the partial product of 4, with the sign X) between them. 
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eo. What is the product of 987 hj 486 ? 

Operation, % 

Since 48=6 X 8» we multiply the partial prod- 
uct of 6 by 8, and set the first product figure 
in tens' place as before. (Art. 86.) 



987 
486 

6922X8 
47376 



479682 Ana. 

Proof. — ^987x486=479682, the same as above. Hence, 

1 06* When part of the multiplier is a composite number of 
which the other figure is s. factor. 

First multiply hy the figure that is a factor ; then multiply this 
partial product by the other factor, orfou:tors, taking care to write 
the first figure of each jiortial product in its proper order, and 
tli£ir sum will he tht ansKtr required, (Art. 86.) 

Obs. When the figure in thoueands, ten thousands, or any other column, n 
a factor of the other par*, or i^xva of the multiplier, care must be taken to 
place the first figure of its product under the factor itself, and the first figure 
of each of the other partial products in its own order. (Art. 86.) 



(61.) 

2378 

936 



21402 X4 

85608 
2225808 Ans. 



(62.) 
256841 
85632 

2054728 7X4 
14383096 
8218912 



63. Multiply 665 by 82. 
65. Multiply 876 by 39t. 
67. 324325X64426. 



21993808512 Ans. 
64. Multiply 783 by 93. 
66. Multiply 69412 by 96436» 
68. 256721X85632. 
69. What is the product of 63 multiphed by 45 ? 

Note. — By multiplying the figures which produce the same order, and add- 
ing the results mentally, we may obtain th^ Miswer without setting down the 
partial products. 

First, multiplying the units into units, we se 

down the result and cam: as usual. Now, since 

the 6 tens into 5 nnits, an« 3 units into 4 tens will 

both produce the same order, viz : tens, (Art. 86,) 



Operation, 
• 63 
45 



2835 Ans, ^we multiply them and add their products men« 



64 
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taDy. Thus, 6X6=80, and 8X4=12; now, 30+ 12=42, and 1 
(to cany) ijakes 43. Finally, 6X4=24, and 4 (to carry) make 28. 

PBOOF.-*63X45=28d5, the same as before. Hence, 

107* To multiply any two numbers together without setting 
down the partial products. 

Mrsi multiply the units together ; then multiply the figures 
-^/4/iA produce tens, and adding tlie products mentally , set down the 
esult and carry as usual. Next multiply the figures which product 
Mindreds, and add the products, dtc, €ls before. In like manner, 
perform the multiplications which produce thousands, ten thou^ 
sands, dkc, adding the p^roducts of eaA)h order as you proceed, and 
thus continue the operation till all the figures are multiplied. 

10. What is the product of 12346789 into 64321 ? 

Analytic Operation, 

23466789 

6 4 3 2 1 



2X5 



2X4 
3X5 



2X3 
3X4 
4X5 



2X2 
3X3 
4X4 
5X5 



2X1 
3X2 
4X3 
5X4 
6X5 



3X1 
4X2 
5X3 
6X4 
7X5 



4X1 
5X2 
6X3 
7X4 
8X5 



5X1 
6X2 
7X3 
8X4 
9X5 



6X1 
7X2 
8X3 
9X4 



7X1 

8X2 

9X3 



8X1 
9X2 



9X1 



6 



9 6 



6 



6 9 



^Explanation, — Having multiplied by the first two figures of the 
multiplier, as in the last example, we perceive that there are three 
jnultiplications which will produce huAdreds, viz: 7 X 1, 8X2, and 
9X3; (Art. 86 ;) we therefore perform these multiplications, add 
their products mentally, and proceed to the next order. Again, 
there are four multiplications which will produce thousands, viz : 
6X1,7X2, 8X3, and 9X4. (Art. 86.) We perform these mul- 
tiplications as before, and proceed in a similar manner throuijrh all 
the remaining orders. Ans. 706296235269. 

Note. — 1. In the solution i^Uffre^ the multiplications of the dilTcren^ iigu>«» am 
arranged in separate columns, that the various combinations whicli produce 
the 8anie*order, may be seen at a glance. In practice it is unnecessary to de- 
note theee multipIicatiQiia. The principle being ondeistood; the process of 



^KTS. 107, 108. 1 MULTIPLICATION. 



65 



multiplying and adding may easily be carried on in the mind, while the final 
product only is set down. 

2. When the factor6 contain but two or three figures each, this method 
18 very simple and expeditious. A little practice will enable the student to 
apply it with facility when the factors contain six or eight figures each, and 
its application will afibrd an excellent discipline to the mind. It has sometimes 
been used when the factors contain twenty-four figures each; but it is doubt- 
ful whether the attempt to extend H so fiir, is profitable. 



Yl. Multiply 25X26. 
13. Multiply 81X64. 
15. Multiply 194X144. 
11. Multiply 4825X2562. 



12. Multiply 64X64. 

Y4. Multiply 45 X 92. 

76. Multiply 1234x126. 

78. Multiply 6521X5312, 



108. By suitable attention, the critical student will discovei 
iFarious other methods of abbreviating the processes of multipli- 
cation. 

Solye the following examples, contracting the operations when 
practicable^ 



79. 42634X63. 

80. 50035X56. 

81. 72156X1000. 

82. 42000X40000. 

83. 800Q0X 25000. 

84. 2567345X17. 

85. 4300450X19. 

86. 9803404X41. 

87. 6710045X71 

88. 3456710X18 

89. 7000541X91. 

90. 4102034X99. 

91. 42304X999. 

92. 50421X9999. 

93. 67243X99999. 

94. 78563X93. 
96. 34054X639. 

96. 62156X756. 

97. 41907X64486. 

98. 26397X24648. 



99. 12900X14000. 

100. 64172X42432. 

101. 26815678X81. 

102. 85X85. 

103. 256X256. 

104. 322X325. 
106. 6234X2436. 

106. 48743000X637. 

107. 31890420X85672. 

108. 80460000X2763. 

109. 2364793X8485672. 

110. 125G702-X 999999..^ 

111. 6840005X91X61. 

112. 45067034X17X51. 

113. 788031245X81X16. 

114. 61800000X23000. 
lU. 12563000X4800000. 
ll#8i3002T)3X 1000000. 

117. 680040000X1000000. 

118. 4000000000 X 1000000. 



6* 
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SECTION V. 

DIVISION. 

Art. 110* Ex. 1. How many barrels of flour, at 8 dollar ; 
per barrel, can you buy for 66 dollars ? 

Analyids, — Since flour is 8 dollars a barrel, it is obvious yon 
can buy 1 barrel as often as 8 dollars are contained in 56 dollars ; 
and 8 dolls, are contained in 56 dolls. 7 times. Ans. *I barrels. 

Ex. 2. A man wished to divide 72 dollars equally among beg- 
gars : how many dollars would each receive ? 

Solution, — Reasoning as before, each beggar would receive as 
many dollars as 9 is contained times in 72 ; and 9 is contained in 
72, 8 times. Ans. 8 dollars. 

Obs. The learner will at once perceive that the object in the first example, 
is to find how many times one number is contained in another ; and that the 
object of the second, is to divide a given number into equal parts, but its solu- 
tion consists in finding how many times one number is contained in another, 
and is the same in principle as that of the first. 

111. The Process of finding how many times one number h 
contained in another, is called Division. 

Tlie number to be divided, is called the dividend. 
The number by which we divide, is called the divisor. 
The number obtained by division, or the answer to the question, 
is called the quotient. It shows how 7nany times the divisor is 
contained in the dividend. Hence, it may be said, 

112* Division is finding a quotieHit, which multiplied into the 
divisor, will produce the dividend. 

Note. — The term quotient is derived from the Latin word guoties, which og- 
Bifies how oftenj or how many ^tfffS' 

Quest.— in. What is division 1 What is the number to be divided called 1 The niun« 
ber by which we divide ? What is the number obtained called 1 What does the qaotiont 
slu>w 1 lis. What then may division be said to be 1 
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113* The number which is sometimes left after dirision, is 
called the remainder. Thus, when we say 5 is contained in d8» 
7 times, and 3 over, 5 is the divisor, 38 the dividend, 7 the quo- 
tient, and 3 the remainder. 

0b8. 1. The remainder is of the same denomination as the dividend ; for, It 
IS a part of it. 

2. The remainder is always less than the divisor ; for, if it were equaZ to, 
or greater than the divisor, the divisor could be contained oiice more 'n the 
dividend. 

1 1 4* It will be perceiVed that division is similar m principle 
to subtraction, and may be performed by it. For instance, to find 
how many times 1 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), until the latter is exhausted ; then 
counting these repeated subtractions, we shall have the true quo- 
tient. Thus, 7 from 21 leaves 14 ; 7 from 14 leaves 7 ; and 7 from 
7 leaves 0. Now by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21,3 times. HencCi 

Division is sometimes defined to be a short way of performing 
repeated subtractions of the same number, 

Obs. 1. It will be observed that division is the reverse of multiplication. 
Multiplication is the repeated addition of the same number; division is the 
repeated stidtraction of the same number. The prodiict of the one answers to 
the dividend of the other; but the latter is always given^ while the former is 
regvdred. 

% When the .dividend denotes things of one denaminalion onty^ the opera 
tion is called Simple Division, 

SHORT DIVISION. 

£x. 3. How many hats, at 2 dollars apiece, can be bought for 
4862 dollars? 

Operation. ^® ^"*® *^® divisor on the left of the dtvi- 

iMvisor. mvid. dend with a curve line between them; then^ 

2 ) 4862 ^ be^ning at the right hand, proceed thus : 2 is 

Quot. 2431 contained in 4, 2 times. Now, since the 4 de 

— ■ ■ . . ■ | J M> « I ■ 

QuxsT.— 1 13. What is the number called which is somlfcinies leA after division 1 da. Of 

what denomination is the remainder? Why 1 Is the remainder greater or less than the 

- divisor 1 Whyl 114. To what mle is division similar in principle 7 Obs, Of what is 

division the reverse 1 When the dividend denotes things of one denomination only, whil 

Is the operation called 1 

T.H. 4 
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Botes thousands, the 2 must be thousands ; we therefore write it 
in thousands' place, imder the figure divided. 2 is contained in 
8, 4 times ; and as the 8 is hundreds, the 4 must also be hun- 
dreds; hence we write it in hundreds' place, under the figure 
divided. 2 -in 6, 8 times ; the 6 being tens, the 3 must also be 
tens, and should be set in tens' place. 2 in 2, once ; and since 
the 2 is units, the 1 is a unit, and must therefore be written in 
mits' place. The answer is 2431 hats. 

115* When the process of dividing is carried on in the mimd^ 
and the quotient only is set doton^ as in the hist example, the opera* 
tion is called Short Division. 

116* The reason that each quotient figure is of the same order 
as the figure divvied, may be shown in the following manner : 

Having separated the dividend 

Analytic Solution. of the last example into the orders 

4862=4000+800+60+2 of which it is composed, we per- 

2)4000 +800"+ 60 +2 ceive that 2 is contained in 4000, 

2000+400+30+1 2000 times; for 2X2000=4000, 

Again, 2 is contained in 800, 400 
times; for 2X400=800, &c. Ans, 2431. 

Ex. 4. A man' left an estate of 209635 dollars, to be divided 
equally among 4 children : how much did each receive ? 

Since the divisor 4, is not contained in 

Operation, 2, the first figure of the dividend, we find 

4)209635 how many times it is contained in the first 

Ans, 62408J dolls, two figm-es. Thus, 4 is contained in 20, 

5 times ; write the 5 under the 0. Again, 
4 is contained in 9, 2 times and 1 over ; set the 2 imder the 9. 
Now, as we have 1 thousand over, we prefix it mentally to the 
6 hundreds, making 16 hundreds ; and 4 in 16, 4 times. Write 
the 4 under the 6. But 4 is not ccmtamed in 8, the next figure, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the divid^, as if it were a remainder. Then 4 in 
85, 8 times and 3 over ; place the 8 under the 5, and setting the re- 
mainder over the dimsor thus |, place it on the right of the quotient, ' 

iVMt^— Td jif^ uMaM to place ^efirrt^ or at Hie l|/) kmiA^ 
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117* When the diyisor is not contained in any figure of the 
diyidend, a cipher miist always be placed in the quotient. 

Ob8. The reason for placing a cipher in the quotient, la to procenre the trm 
iocal value of each figure of the quotient. (Art. 116.) 

118* In order to render the division complete, it is obrious 
that the whole of the dividend must be divided. But when there 
is a remainder after dividing the last figure of the dividend, it 
nust of necessity be smaller than the divisor, and cannot be di- 
vided by it. (Art. 113. Obs. 2.) We therefore represent the divi- 
sion by placing the remainder over the divisor, and annex it to 
the quotient. (Art. 28.)' 

Obs. 1. The learner will observe that in dividing we begin at the left kand^ 
instead of the rights as in Addition, Subtraction, and Multiplication. The rea- 
son is, because there is frequently a remainder in dividing a higher order, 
which must necessarily be united with the next loioer order, before the division 
can be performed. 

2. The divisor is placed on the left of the dividend^ and the quotient under 
it, merely for the sake of convenience. When division is represented by the 
sign -r, the divisor is placed on the right of the dividend ; and when repre- 
sented in the form of a fraction, the divisor is placed under the dividend. 

LONG DIVISION. 

Ex. 5. At 15 dollars apiece, how many cows can be bought 
for 3525 dollars ? 

^ Having written the divisor on the left of urZt!^m^' Qwa. 
the dividend as before, we find that 15 is 15) 8525 (235 

contained in 35, 2 limes, and place the 2 on 30 

the right of the dividend, with a ciure line 52 

between them. We next midliply the di- 45 

visor by this quotient figure, place the prod- "75 

net under the figures divided, and subtract . 75 

it therefrom. We n jw bring down the next 
figure of the dividend, and placing it on the right of the remainder 
5, we perceive that 15 is contained in 52, 3 times. Set the 3 on 
the right of the last qu'^tient figure, multiply the divisor by it, and 
■abtract the product from the figures divided as before. We tlien 
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briu^ down the next, which is ihe last figure of the dividend, to 
the right of this remainder, and finding 15 is contained in 95» 
6 times, we place the 6 in the quotient, multiply and subtract as 
before. The answer is 285 cowa. 

119* WTien the result qf each step in the opercUion is teritten 
down, (IS in the last example, the process is called Lonq Division. 
Long Division is the satne in principle as Short Division. The 
only difference between them is, that in the former, the result of 
each step in the operation is written down, while in the latter, 
we carry on the process in the mind, and simply write the quotient. 

Obs. 1. When the divisor contains but one figure, the operatton by Skort 
Division is the most expeditious, and therefore should always be practiced ; 
but when the divisor contains ttoo or more figures, it will generally be the most 
convenient to use Loii£( Division. 

% To prevent mistakes, it is advisable to put a dot under each figure of the 
dividend, when it is brought down. 

3. The Prench place the divisor on the righi of the dividend, and the qo»> 
tif.nt below the divisor,* fls seen in the following example. 

Ex. 6. How many times is 72 contamed in 6904 ? 

Operation, 
5904 (72 divisor. The divisor is contained in 590, the 

576 8 2. quotient. first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, <fec., as before. 

Ex. 7 How many times is 435 contained in 262534 ? 

Operation. Since the divisor is not contained 

id5)262534(603|if ^»«. in the first three figures of the divi- 

2610 * ' dend, we find how many times it is 

1534 contained in the first /owr, the few- 

1305 est that will contain it, and write 

229 rem. the 6 in thfe quotient ; then multi- 

^^ ^^ - — — — ■ ■- "- f — — - — - — ^ 

CiTBflT.— 115. What is short division 1 119. What is long division 1 What is the dif- 
(tei>)Uv« between theui ? 

* E(6mcnts D* Arithmfetique, par M. Boordoa. Also, Lacioix*s Arithrnetle, tnnslaled lnj 
PltAwMA Fsmur. 
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plying and subtraoiing as before, the remainder is 15. Bringing 
down the next figure^ we have 163 to be divided by 435. But 
436 is not contained in 163; we therefore place a cipher in tht 
quotient, and bring down the next figure. Then 435 in 1534, 9 
times. Place the 3 in the quotient, and proceed as before. 

Note. — After the first quotient figure is obtalnecl, for each fignrt of the a-iui 
dend which is brought down, either a signijicaTU figure, or a cipher, must be pOt 
in the quotient, (Art 116.) 

1 20* From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write the divisor on the^ left of the dividend, with a curve Itm 
between them. Begin at the left hand, divide sttccessively each 
figure of the dividend hy the divisor, and plaee edjch quotient 'figuT% 
directly under the figure divided. (Arts. 116,118. Obs. 1, 2.) 

If there is a remainder after dividing any figure, prefix it to 
the next figure of the dividend and divide this number as before ; 
and if the divisor is not contained in any figure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of the dividend, as if it were a remainder. (Arts. 117, 118.) 

II. When the divisor contains more than one figure. 
Beginning on the left of the dividend, find how many times the 

divisor is contained in the fewest figures that unll contain it, and 
plaee the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by this figure and 
suhtrojct the product from the figures divided ; to the right of tlie 
remainder bring down the next figure of the dividend and divide 
this nuniber (w before. Proceed in this manner till all the flguref 

of the dividend are divided. 

- - - - ' 

CluxfcT.— 19C. How do yoQ write the nmnben for division 1 When the divisor eontftini 
but one figure, how proceed ? Why place the divisor on the left of the dividend and tht 
quotient uade. tiie figure divided? When there is a lemainder after dividing afig:ire, 
what is to 1)0 done with it 1 When the divisor is not contained in any figure of the divt 
dend bow proceed 1 Why ? Why begin to divide at the left hand 1 When the divlMif 
contains moie than one figure, how proeeedl 
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TVhenever there %» a remamder <rfter dividing the hui figure, 
write it over the divieor and annex it to the quotient, (Art. 118.) 

Deirumstration. — The principle on which the operations in Division depend, 
li that a part of the quotient is found, and the product of tjiis part into the 
divisor is taken from the dividend, showing how much of the latter remains to 
be divided ; then anolkerparl of the quotient is found, and its product into the 
divisor is taken from what remcdned before. Thus the operation proceeds till 
the whole of the dividend is divided, or till the remainder \alesa ihsjk the divisor 
(Art. 113. Ob8.2.) 

Obs When the divisor is large, the pupil will find assistance in determining 
the quotient figure, by finding how many times the first figure of the divisor is 
contained in the first figure, or if necessary, the first two figures of the divi- 
dend. This will give pretty nearly the right figure. Some allowance must, 
however, be made for carrying from the product of the other figures of the di- 
visor, to the product of the first into the quotient figure. 

121* Proof. — Multiply the divisor hy the quotient, to the 
product add the remainder, and if the sum is equal to tlie dividend, 
tlie vfork is right 

Obs. Since the quotient shows how many times the divisor is contained in 
the dividend, (Art. Ill,) it follows, that if the divisor is repeated as many times 
fts there are units in the quotient, it must produce the dividend. 

Ex. 8. Divide 266329 by 723. 

Operation, Proof. 

723)266329(3641^} Ans. 723 dii-isor. 

2169 854 quotient 

3942 2892 

3615 3615 



3279 2169 

2892 387 rem. 

387 rem. 266329 dividend. 

122* Second Method. — Subtract the remainder, if any, from 
the dividend, divide the dividend thus diminished, by the quotient 
and if the result is eqtial to the given divisor, the work is right. 

artsT.— When there is a remainder after dividing the last figure of the dividend, what 
must be done with it 1 121. How is division proved *? Obs. How does it appear that the 
product of the divisor and quotient will be equal to the dividend. If the work Ji licbtl 
Can division be proved by any other methods 1 
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123. Third Method.'-'¥mt cast the 98 oat of the diTiior 

and quotient, and multiply the remainden together ; to the prod* 
act add the remainder, if any, after diviBion ; cast the Os oat of 
this sum, and set down the excess ; finally cast the Os out of the 
dividend, and if the excess is the same as that obtained from tha 
iivisor and qttotienty the work may be considered ri^kt. 

Note, — Since the divisor and quotient answer to the multiplier and muitipli- 
uusd, and the dividend to the product, it is evident that the principle of casting 
•at the 98 wiU apply to the proof of division, as well as that of multiplication. 
(Art. 90.) 

12 4* Povrtk Method, — ^Add the remainder and the respective products of 
Che divisor into each quotient figure together, and if the sum is equal to the 
dividend J the work is right. 

Note. — This mode of proof depends upon the principle that the lehdU of « 
piantity is equal to the sum of aUtts parts, (Ax. 11.) 

125* '^V^ Method, — First cast the lis out of the divisor and quotient, and 
multiply the remainders together; to the product add the remainder, if any, 
dfler division, and casting the lis out of this sum, set down the excess; 
dnally, cast the lis out of the dividend, and if the excess is the same as that 
obtained fiom the divisor and quotient, the work is right, (Ait 92. Note 3.) 

EXAMPLES FOR PRACTICE. 

127* Ex. 1. A farmer raised 2975 bushels of wheat on 45 
.icres of land : how many bushels did he raise per acre ? 

2. A garrison consumed 8925 barrels of flour in 105 days : 
how much was that per day ? 

3. Tlie President of the United States receives a salary of 25000 
dollars a year : how much is that per day ? 

4. A drover paid 2685 dollars for 895 head of cattle : how 
much did he pay per he«id ? 

5. If a man's expenses are 3560 dollars a year, how much are 
they per week ? 

6. If the annual expenses of the government are 27 millions 
of dollars, how much'wUl they be per day ? 

7. How long will it take a ship to sail from New York tc 
Liverpool, allowing the distance to be 3000 miles, and the ship 
to sail 144 miles per day ? 

8. Sailing at the same rate, how long would it take the sama 
ship to sail roimd the globe, a distance of 25000 miles 7 
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10. 4f88d-r42. 25. 1203033-7-327. 

11. 75043-:- 52. 26. 1012500—426. 

12. 98840-7-63. 27. 5184678—102. 

13. 421645-T-74. 28. 801140-T-478. 

14. 326000-r85. 29. 8893810^37846. 

15. 400000-r96. 80. 9302688-r 14856. 

16. 999999-T-47. 31. 9749320-r365. 

17. 352417-T-29. 32. 3228242-5-6734. 

38. 47d81-r251. 33. 76843639426—8593. 

19. 423405-=-485. 34. 65358547823-7-2789. 

20. 16512-7-344. 35. 102030405060-M23456. 

21. 304916-^6274. 36. 908070605040-^ 654321. 

22. 12689-rl45. 37. lOOOOOOOOOOOOOOO-f-Hl. 

23. 145260-7-1345. 38. lOOOOOOOOOOOOOOO-rllll. 

24. 147735-7-3283. 39. IOOOOOOOOOOOOOOO-7- 11111 

CONTRACTIONS IN DIVISION. 

128* The operations in division, as well as those in multipli- 
cation, may often be shortened by a careful attention, to the appli- 
cation of the preceding principles. 

Case 1. — When the divisor is a composite number » 

Ex. 1. A man divided 837 dollars equally among 27 persons, 
irho belonged to 3 families, each family containing 9 persons : 
liow many dollars did each person receive ? 

Analysis, — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained times in 
837. But as 27 (the number of persons), is a composite number 
whose factors are 3 (the number of families), and 9 (the number 
of persons in each family), it is obvious we may first find how 
many dollars each family received, and then how many each per- 
son received. 

Operatim. If 8 families received 837 

3)837 whole sum divided. dollars, 1 family must have 

9)279 portion of eacH Fam. received as many dollars, as 

Am. 31 " " " person. 3 is contained times i£ 837 

and 3 in 837, 279 times. That is, each family received 279 dollan 



Mim. 188, 129.] onmfoiv. Tl 

Again, if 9 penasa, {the number in each iiBinilj,) receiTed 279 doI« 

lars, 1 person must have received as many dollars, as 9 is con- 
tained times in 279 ; and 9 in 279, 31 times. Am. 31 dollars. 

Proof.— 31 X 27=837, the same as the dividend. Hence, 

129* To divide hj a composite number. 

L Divide the dividend by (me of the factors of the divisor, tken 
iivide the quotient thtis obtained by another factor ; and so on till 
%ll the factors are employed. The last quotient wUl be the answer* 

II. To find the true remainder. 

If th£ divisor is resolved into but - two factors, multiply the last 
remainder by the first divisor, to the product add the first remain- 
der, if any, and the result will be the true remainder. 

When more than two factors are employed, multiply each re- 
mainder by all the preceding divisors, to the sum of their prod' 
ucts, add the first remainder, and the result will be the true re- 
mainder, 

Obs. 1. The true remainder may also be found by multiplying the quoCieiil 
by the divisor, and subtracting the product from the dividend. 

2. This contraction is exactly the r^cvfrs? of that in multiplication. (Art 97.) 
The result will evidently be the same, in whatever order the factors are taken. 

2. A man bought a quantity of clover seed amoimting to 507 
pints, which he w'shed to divide into parcels containing 64 pinta 
each : how m;»ny parcels can he make ? 
Aote.— Since 64=5:^x8x4, we divide by the fkcton respectively 
Operation. 
2)507 

8) 253—1 rem. . . : = 1 pt. 
4 )31 — 5 rem. Now 6X2 =10 pts. 
7 — 3 rem. and,3X8X2 = 48 pts. 
j Ans,*l parcels, and 59 pts. over. 59 pts. True Rem. 

Dm&ttstraHen.'-^l . Dividing 507 the number of pints, by 2, gives 253 fo jm 

fnotient, or distributes the seed into 253 equal parcels, leaving 1 pint < er 

Now the units of this quotient are evidently of a different value from thos of 

the given dividend; for since there are but h<df as many parcels as at fir it 

auBST.-~129. Bow proceejl when the diviaor to a eompotita number 1 How fin bt 
VNualnderl 

4* 
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< 

ii plain thai each parcel nniit contain 2 pints, or 1 quart; that is, ewtj vnil 

of the fi .'8t quotient contains 2 of the units of Uie given dividend ; consequently, 
every unit of it that remains will contain the same ; (Art. il3. Obs. 2;) there- 
fore this remainder must be multiplied by 2, in order to find the units of the 
given dividend which it contains. 

2. Dividing the quotient 253 parcels, by 8, will distxibute them into 31 other 
equal parcels, each of which will evidently contain 8 times the quantity of the 
preceding, viz : 8 times 1 quart =8 quarts, or 1 peck; that is, every unit of th 
second quotient contains 8 of the units in the first quotient, or 8 times 2 of th 
units in the given dividend; therefore what remains of it, must be multiplied 
by 8x2, or 16, to find the units of the given dividend which it contains. 

3. In like manner, it may be shown, that dividing by each successive faclor 
reduces each quotient to a class of units of a higher value than the preced- 
ing ; that every unit which remains of any quotient, is of the same value as 
that quotient, and must therefore be multiplied by all the preceding divisors, in 
order to find the units of the given dividend which it contains. 

4. Finally, the several remainders being reduced to the same units as those 
of the given dividend according to the rule, their sum must evidently be the 
true remainder. (Ax. 11.) 

8. How many acres of land, at 35 dollars an acre, can you buy 
for 4650 dollars ? 

4. Divide 16128 by 24. 6. Divide 25760 by 66. 

6. Divide 17220 by 84. 7. Divide 91080 by 7! 

Cask II. — WTien the divisor is 1 with ciphers annexed to 

/ 
130* It has been shown that annexing a cipher tO'^ number 

increases its value ten times, or multiplies it by 10. (Art. 98.) 
Reversing this process ; that is, removing a cipher from the right 
hand of a number, will evidently diminish its value ten time% or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. 1 hus, 
annexing a cipher to 16, it becomes 1^0, which is the same as 
15X10. On the oth?.r hand, removing the cipher from 150, it 
becoi£*es 15, which is the same as 150-rlO. 

In the same manner it may be shown, that removing ttpo ciphers 
from the right of a number, divides it by 100; removing three, di- 
vides it by 1000 ; removing /otir, divides it by 10000, <fec. Hence, 

auEST —130. What Is the effect of annexing a cipher to a nnmber ? What Is the eflbct 
of Mmoving a cipher from the right of a number 1 How does this appear 1 
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131. To divide by 10, 100, 1000, <&c. 

Cut off as many Jiff ures from the right hand of the dividend a$ 
there are ciphers in the divisor. The remaining figures of the div^ 
idend will be the quotient, and those cut off the ^'emainder. 

d. In one dime there are 10 cents : how many dimes are there 
in 200 cents ? In 340 cents ? In 560 cents ? 

9. In one dollar there are 100 cents : how many dollars ai9 
diere in 65000 cents ? In 765000 cents ? In 4320000 cents ^ 

10. Divide 26750000 by 100000. 

11. Divide 144360791 by 1000000. 

12. Divide 582367180309 by 100000000./ 

Case III. — When the divisor has ciphers on the right hand, 

13. How many hogsheads of molasses, at 80 dollars apiece, 
can you buy for 9643 dollars ? 

Obs. The divisor 30, is a composite number, the factors of which ore 3 and 
10. (Arts. 95, 96.) We may, tfierefore, divide first by one fkctor and tho 
quotient thence arising by the other. (Art. 129.) Now cutting off the right 
hand figure of the dividend, divides it l^ ten ; (Ait. 131 ;) consequently di^- 
izu( the remaining figures of the dividend by 3, the other factor of the divisor, 
Will give the quotient 

Operation, We first cut oflf the cipher on the right 

8|0)964|3 of the divisor, and also cut off the right 

321-1^ Ans. hand figure of the dividend ; then divid- 
ing 964 by 3, we have 1 remainder, 
how as the 3 cut off, is part of the remainder, we therefore 
tnnex it to the 1. Ans, 321^ hogsheads. Hence, 

132* When there are ciphers on the right hand of the divisor. 

Cut off the ciphers, also cut off as many figures from the right 
ixf the dividend. Then divide the other figures of the dividend hy 
die remaining figures of the divisor, and annex the figures cut off 
from the dividend to the remmnder, 

14. How many buggies, at 70 dollars apiece, can you buy foi 
9850 dollars ? 



QvcsT.— 131. How proceed when the divisor is 10, 100, 1000, Ace. 1 IfS. When thera an 
dph«n on the right hand of the divisor, how proSceed 1 What is to be done with flmvti 
•at offfiroin the dividend f 

1* 
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15. How many barrels will it take tc pack 86800 ponnaa <^ 
pork* allowing 200 pounds to a barrel ? 

16. Divide 3360000 by 17000. 

1 33« Operations in Long Division may be shortened by sab- 
tracting the product of the respective figures in the divisor mto 
each quotient figure as we proceed in the operation, setting dowo 
the remainders 9d1j, This is called the Italian^ Method. 

17. How many times is 21 contained in 4908 ? 

Operation, 

21)4998(238 This method, it will be seen, requires a much 

79 smaller number of figures than the ordinary 

168 process. 

18. Divide 1188 by 33. 19. Divide 2516 T)y 37. 
20. Divide 3128 by 86. 21. Divide 7125 by 95. 

22. A merchant laid out 873 dollars in flour, at 5 dollars a 
barrel : how many barrels did he get ? 

Operation. We first double the dividend, and then di- 

873 vide the product by 10, which is done by 

2 cutting oflf the right hand figure. (Art. 131.) 

1|0)174|6 But since we multiplied the dividend by 2, it 

174 f Ans. is plain that the 6 cut off, is 2 times too large 
for the remainder ; we therefore divide it by 
2, and we have 3 for the true remainder. Hence, 

1 34« When the divisor is 5. 

Multiply the dividend hy 2, and divide the product hy 10 
(Art. 131.) 

Note.— I. Wheivthe figure cut off is a agnificant figure, it must be divided 
by 2 for the true remainder. 

2. This contraction depends upon the principle Uiat any given divisor is 
contained in any given dividend, just as man;, times as twice that divisor is 
contained in ttoice that dividend, three times that divisor in three times that divi- 
ieiul, &c. For a further illustration of this principle see General Pr pciples 
m Division 

23. Divide 6035 by 6. 24. Divide 8450 by 5. 
25. Divide 32561 by 6. 26. Divide 43270 Ij 5. 
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135* When the divisor is 15, 96, 45, or 55. 

Double the ditM/nd, and divide the product hy ZO, 70, 90, or 
110, a« the case ma); he, (Art. 132.) 

Note, — This method is simply doubling both the divisor and dividend. HV • 
miist therefore divide the remainder, if any, by 2, for the true remainder. 

27. Divide 1256 by 16. 28. Divide 2678 by 35, 

29. Divide 3507 by 46. 30. Divide 7863 by 65 

1 36* When the divisor is 26. 

Multiply the dividend by 4, a/nd divide the product hy 100. 

(Art. 131.) 

Note, — ^Thifl is obviously the same as multiplying both the dividend and divi- 
sor by 4. (Art. 134. Note 2.) Hence, we must divide the remainder, if any 
thus found, by 4, for the true remainder. 

31. DMde 2350 by 25. 32. Divide 4860 by 25. 

33. Divide 42340 by 25. 34. Divide 94880 by 26. 

137. To divide by 125. 

Multiply the dividend hy Q, and divide the product hy 1000. 
(Art. 131.) 

Note, — This contraction is multiplying both the dividend and divisor by 8. 
For the true remainder, therefore, we must divide the remainder, if any, by 8. 

35. Divide 8375 by 126. 36. Divide 25426 by 126. 

138. To divide by 75, 175, 225, or 275. 

Multiply the dividend hy 4, and divide the product hy 300, 700. 
900, or 1100, as the case may he, (Art. 132.) 
Note. — For the tfue remainaer, divide the remainder, if any thus found, by 4 

37. Divide 1125 by 75. 38. JDivide 2876 by 176. 

39. Divide 3825 by 225. 40. Divide 8250 by 276. 

1 39* The preceding are among the most frequent and useful 
modes of contracting operations in division. Various other 
methods might be added, but they will naturally suggest them« 
selves to the inventive student, as opportunities occur for their 
application. 

41. How long would it take a vessel sailing 100 miles per J^y 
to circumnavigate the earth, whose circumference is 25000 miles t 



80^ 
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42. The distance of the Earth from the Sun is 95>000,000 of 
miles : how long would it take a balloon going at the rate of 
100,000 miles a year, to reach the sun ? 

43. The debts of the several States of the Union, in 1840, 
•mounted to 171,000,000 of dollars, and the number of inhabi- 
tants was 17,000,000 : how much must each individual have been 
tated to pay the debt ? 

44. The national debt of Holland is 800,000,000 of dollars^ 
and the number of inhabitants 2,800,000 : what is the amount 
of indebtedness of each individual ? 

45. The national debt of Spain is 467,000,000 of dollars, and 
the number of inhabitants 11,900,000: what is the amount ol 
indebtedness of each individual ? 

46. The national debt of Russia is 150,000,000 of doljars, and 
the number of inhabitants 51,100,000 : what is the amount of 
mdebtedness of each individual ? 

47. The national debt of Austria is 380,000,000 of dollars, 
and the number of inhabitants 34,100,000 : what is the amount 
of indebtedness of each individual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitants 33,300,000 : what is the amount 
of indebtedness of each individual ? 

49. The national debt of Great Britain is 6,556,000,000 of 
dollars, and the number of inhabitants 25,300,000 : what is the 
amount of indebtedness of each individual ? 

50. Divide 467000000000 by 26000000000. 



51. 568240-7-42. 

52. 785372H-63. 

53. 896736-r72. 

54. 67234568-7-5. 
56. 34256726-rl6. 

66. 42367681-7-45, 

67. 16763672-7-36. 

58. 3266385-7-65. 

59. 46672400-T-25. 
do, 6245634-f-46. 
a I. 8245628-^125 



62. 462166-7-76. 

63. 3562189-f-225. 

64. 685726-7-32000 

65. 723664-7-176. 

66. 892666-7-226. 

67. 466212-7-275. 

68. 925673-7-125. 

69. 763421-7-176. 



70. 876240 



275. 



71. 7825600-^80000. 

72. 92004578-7- lOOOOa 
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GENERAL PRINCIPLES IN DIVISION. 

1 40« From the nature of division, it is evident, that the 
value of the quotient depends both on the divisor and the divt' 
dend, 

., 141* If a giveh divisor is contained in a given dividend a 
certain number of times, the same divisor Yf'Hl obviously be con- 
tained, 

In double that dividend, twice as many times. 

In three times that dividend, tkriee as many times, ice. Hence, 

If the divisor remains the same, multiplying the dividend hy any 
number, is in effect multiplying the quotient hy that number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 k 
contained 4 times ; (i. e. twice 2 times ;) in 3 times 12 or 36, 6 
is contained 6 times ; (i. e. thrice 2 times ;) ko, 

142« Again, if a given divisor is contained in a given divi- 
dend a certain number of times, the same divisor is contained, 

In half that dividend, half as many times ; 

In a third of that dividend, a third as many times, <&c. Hence, 

Jf th& divisor remains the same, dividing the dividend by any 
number, is in effect dividing the quotient by that number. 

Thus, 8 is contained in 48, 6 times ; in 48-7-2 or 24, (half of 
48,) 8 is contained 3 times; (i. e. half of 6 times ;) in 48 -r 3 or 
16, (a third of 48,) 8 is contained 2 times; (i. e. a third of 6 
times;) &c, 

1 43* If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend, 

Ttoice that divisor is contamed only half as many times ; 
Three times that divisor, a third as many times, &c. Hence, 
Jf the dividend remains the same, multiplying the divisor by any . 
number, is in effect dividing the quotient by that number. 

Thus, 4 is contained in 24, 6 times; 2 times 4 or 8 is con 

Qmr.— 140. Upon what doei the yatae of the qaotlent depend ? HH. If the dMsw rr 
mains the same, what is the efibcton the quotient to multiply the dividend? 143. Whe 
Ip the ciflTect of dividing tiie dividend by any given nnmlier 1 143. If the divide id HBiah. 
the same, what Is the eflbct of multiplytng the divisor by any given number t 
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tained m 24, 3 times ; (i. e. half of 6 times ;) 3 times 4 oi 12 is 
contained in 24, 2 times ; (i. e. a third of 6 times ;) <feo. 

1 44* If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend. 
Half that divisor is contained twice as many times ; 
A third of that divisor, three times as many times, <fec. Hf^nce^ 

If the dividend remains the same, dividing the divisor by omy 
§umber, is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 36, 6 times ; 6-^2 or 3, (half of 6,) is 
contained in 36, 12 times; (i. e. twice 6 times;) 6-r3 or 2, (a 
Ihird of 6,) is contained in 36, 18 times ; (i. e. thrice 6 times ;) ko. » 

145* From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many times as 
twice that divisor is contained in tvnce that dividend ; three times 
that divisor in three tim^s that dividend, &c. 

Conversely, any ^ven divisor is contained in any ^ven dividend 
just as many times, as half that divisor is contained in half that 
dividend ; a third of that divisor, in a third of that dividend, &c. 
Hence, 

1 46* If the divisor and dividend are both multiplied; or both 
divided by the sams number, the quotient will not he altered. 
Thus, 6 is contained in 12, 2 times ; 

2 times 6 is contained in 2 times 12, 2 times ; 

3 times 6 is contained in 3 times 12, 2 times, <feo. 
Again, 12 is contained in 48, 4 times ; 

12-~2 is contained in 48-7-2, 4 times ; 
12-r3 is contained in 48 H- 3, 4 times ; <&c. 

147« If the sum of two or more numbers is divided by any 
nimiber, the quotient will be equal to the sum of the quotients 
which will arise from dividing the given numbers sepirately. 
* Thus, the sum <rf 12+18=30 ; and 30-t-6=6. 
Now, 12-i-6=2 ; and 18-t-6=3 ; but the sum of 2+3=5. 

Again, the sum of 32+24+40=96 ; and 96h-8=)2. 
Now, 32-e-8=4; 24-r8=3; and 40-7-8=5; but4+3+5=rl2 

Q0nT.--144. What of dividing the divisor 1 146. What Is the effect a^-T the qooiieBt 
If the divisor aad dividend are both mniapUed, or both divided by the lawe aiuaberl 
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CANCELATION.* 

148* We have seen that division is finding a quotient, \iliich» 

multiplied into the divisor, will produce the dividend. (Art. 112.) 

If, therefore, the dividend is resolved into two such factors that 

one of them is the divisor, the other factor will, of course, be^the 

quotient. Suppose, for example, 42 is to be divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being the div^wr, 

he other must be the quotient. Therefore, 

Canceling a factor of any number, divides the numher "by thai 
factor. Hence, 

1 49* When the dividend is the product of two fistctors^ on< 
of which is the same as the divisor. 

Cancel the factor common to the dividend and divisor ^ the 
other factor of the dividend mil be the answer, (Ax 9.) 
N(^. — The tenn cancel^ signifies to erase or reject, 

1. Divide the product of 34 into 28 by 34. 
Common Method, By Cancelatioik 

34 W)>4X28 



2^ 28 Ans 

272 

68 Canceling the factor 34, which is com« 

84)952(28 Ans. mon both to the divisor and dividend, we 
68 have 28 for the quotient, the same as be- 

272 fore. 

272 

150« The method of contracting arithmetical ojperations, by 

rejecting equal factors, is called Cancelation. 

Obs. It applies with great advantage fb that class of examples and problems, 
which involve both multiplication and diidsion ; that is, which require the pro- 
d/u/A of two or more numben to be divided hf anoiherwumber, or hj the product 
of two or more numbers. 

2 Divide 76X45 by 76. 3. Divide 03X81 by 81. 

4. Divide 65X82 by 82. 6. Divide 9,^X*l^ by 95. 

6. Divide the product of 45 times 84 by 9. 

« ■■ . ■ i.»»— ^ 

* Bilk's Axlthmetical Collections : London, 17B4. 
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AndlytU. — ^The factor 46=6X9 ; hence the dividend is com- 
poeed of the factors 84X6X9. We may therefore cancel 9, 
which is common both to the divisor and dividend, and 84X5, 
the )ther factors of the dividend, vrill be the answer required. 

Opiration, Proof. 

♦)8 4X6X^ 84X5X9=3780 

420 Ans, And d780-r 9=420. 

7. Divide the product of 45X6X3 by 18X5. 

Operation. Proof, 

3:gX5 )45X^X^ 46X6X3=810; and 18X6=90 

9 Ana, Now, 810-r90=9 

NoU, — We cancel the facUnrs 6 and 3 in the dividend and 18 in the din- 
■ct; for 6x3=18. Canceting the same or equal factors in the divisor and 
dividend, is dividing them both by the same number, and therefore does not 
affect the quotient. (Arts. 146, 1^.) Hence, 

151* When the divisor and dividend have common factors. 

Cancel the faxitors common to both ; then divide the product of 
those remaining in the dividend by the product of those remaining 
in the divisor, 

8. Divide 16X7X12 by 6X3X7x2. 

9. Divide 27x3X4x7 by 9X12X6. 

10. Divide 75X15X24 by 25X3X6X4X5. 

Note, — The further development and applicaHon of the prindples of Cancela- 
tion, may be seen in reduction of compound fractions to simple ones; in multi- 
plication and division of fractions ; in simple and compound proportion, «&c. 

1 5 1 • a. The four preceding rules, viz : Addition, Subtraction, 

Multiplication, and Division, are usually called the Fundamentai 

Rules of Arithmetic, because they are the foundation or basis ot 

all arithmetical calculations. 

Obs. Every change that can be made upon the value of a number, must 
necessarily either increase or diminish it. Hence, the fundamental operatiam 
in aritlimetic are, strictly speaking, but two, addition and svUraction ; that is 
ViKreasc and decrease. Multiplication, we have seen, is an abbreviated form 
of addition ; division of subtraction. (Arts. 80, 114.) 

Qi7KST.— 151. a. Name the fundamental rales of Arithmetie. Why an these ndes calM 
ftind^mentalf 
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APPLICATIONS or THE FUNDAMENTAL RULES. 

1 52» When the sum of two numbers and one of the numben 
are given, to find the other number. 

From the given sum, subtract the given numJ>er, and the remainder 
wUl he the other number, 

Ex. ** . The sum of two numbers is 87, one of whieh is 25 
n hat if iJie other number ? 

Mutton, — 87 — 26 ==62, the other number. (Art. 72.) 

I'roof. — ^62+25=87, the given sum. (Ax. 11.) 

2. A and B together own 350 acres of land, 95 of which be- 
long to A : how many does B own ? 

3. Two merchants bought 1785 bushels of barley together, one 
of them took 860 bushels : how many bushels did the other have ? 

153* When the difference and the greater of two numbers are 
given, to find the less. 

Subtract the difference from the greater, and the remainder will 
hi the less number. 

4. Theffreater of two numbers is 72, and the difference be- 
tween them is 28 : what is the less number ? 

Solution. — 72 — 28=44, the less number. (Art. 72.) 

Proof.^-44+28=72, the greater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise he gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did he give for the horse ? 

6. A traveler met two droves of sheep ; the first contained 
1250, wliich was 125 more than the second had: bow many 
sheep were there in the second drove ? 

1 5 4* When the difference and the less of two numbers ar 
given, to find the greater. 

QuKiT.— 152. When the sum of two numbers and one of them are given, how Is the other 
Ihrnid 1 J53. When the difference and the greater of two numbers are giver, how Is the 
leee found 1 154. When the dU&reoce and the Iom of two numben are given, how is th» 
gnatar found 1 

8 
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Add the difference €md the leae num^ together, and the eumwU 
he the greater number, (Art. 73. Obs.) 

7. The difference between two numbers is 12, and the leas 
number is 45 : what is the greater number ? 

Solution.— A5-\'\2r=zb^ ^ the greater number. 
Proof. — 67 — 46=: 12, the given difference. (Art. 72.) 

8. A is worth 1890 dollars, and B is worth 350 dollars mcfe 
than A : how much is B worth ? 

9. A man's expenses are 2561 dollars a year, and his inooina 
exceeds his expenses 875 dollars : how much is his income \ 

155* When the sum and difference of two numbers are given, 
to find the two numbers. 

From the sum subtract the difference, divide the remainder by % 
and the quotient will be the smaller number. 

To the smaller number thusfouTid, add the given difference, and 
the sum will be the larger number, 

10. The sum of two numbers is 48, and their difference is 18 : 
what are the numbers ? ■ m 

Solution,— AB — 18=30, and 30-^2=15, the smaller number. 
And 15+18=33, the greater number. 

Proof. — 33+15=48, the given sum. (Ax. 11.) 

11. The sum of the ages of two men is 173 years, and the 
difference between them is 15 years : what are their ages ? 

12. A man bought a span of horses and a carriage for 856 
dollars ; the carriage was worth 165 dollars more than the horsesf 
what was the price of each ? 

1 56. When the product of two numbcars and one of tiw 

n^unbers are given, to find the other number. 

Divide the given product by the given number, and the qf^ittd 

will be tlte number required, (Art. 91.) 

.. I i . I..I ■ ■ I ■ ■ 

'Qi7SflT>-155. When the ram and dlfferenoe of two namben are fiven, how an Hm 
in»inben fonnd t 156. Whan the product of two nuBban and ono of them ate flna, tew 
to the other fbnnd 1 
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13. The produot of two nnmberB is 144^ and one of the nim- 
bers is 8 : what is the other number ? 

Solution, — ^1 44 -r 8 = 1 8, the Tequired niunher. (Art. 120.) 
Proof. — 18X8=144, the given product. (Art. 88.) 

14. The product of A and B's ages is 3250 years, and B's age 
is 50 years : what is the age of A ? 

15. The product of the length of a field multiplied b^ its 
fcreadth is 15925 rods, and its breadth is 91 rods : what is its 

length? 

157* When the divisor and quotient are given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the jproduet 
will be the dividend, (Art. 121«) 

16. If a certain divisor is 12, and the quotient is 30, what is 
the dividend ? 

Solution, — 30X12=360, the dividend required. 
Proof. — 360-^12=30, the given quotient. (Art. 120.) 

17. If me quotient is 21 5 and the divisor 683, what must be 
the dividend ? 

18. If the divis(»: is 1031 and the quotient 1002, what most 
be the dividend ? 

158* Whence dividend and quotient are given, to find the 
divisor, 

4 Divide the given dividend by the gi'Mt quotient, and the quotient 
thus obtained will be the number required, (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what is 
the divisor? 

Solution, — 864-M2='7'2, the divisor required. (Art. 120.) 
Proof.— 72X12=864, the given dividend."" (Art. 121.) 

20. A gentleman handed a purse containing 1152 shillings, to 

Qtrsrr.— 157. When the divisor and quotient are given, how is the dividend tbiad f 
US. When the dividend and quotient are given, how is the divisor found 1 
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a compaiiy of l)eggiirs, which was sufficient to give them 24 shil 
lings apiece : how many beggars were there ? 

21. A fanner having 2500 sheep, divided them into flocks of 
125 each : how many flocks did they make ? 

159« When the product of three numbers and two of the 
numbers are given, to find the other number. 

Divide the givers product hy the product of the two t^iven nvm» 
trSy and the quotient will he the other number, 

22. There are three numbers whose product is 288 ; one of 
them is 8, and another 9 : it is required to find the other number. 

Solution, — 9X8=72 ; and 288-rV2=4, the number required. 

Proof. — 9X3X4='288, the given product. 

23. The product of three persons' ages is 14880 years ; the 
iige of the oldest is 31 years, and that of the second is 24 years : 
what is the age of the youngejst ? 

24. If a garrison of 75 men have 18750 pounds of meat, 
how long will it last them,, allowing 25 pounds to each man per 
month ? ^ 

25. The sum of two numbers is 3471, and the less is 1629 : 
what is the greater ? 

26. The sum of two numbers is 4136, and the greater is 3074 : 
what is the less ? 

27. The difference between two numbers is 12J^ and the greater 
is 760 : what is the less ? 

28. The difference betw^n two numbers' iv 340, and the less 
is 634 : what is the greater ? 

29. The sum of two numbers is 12640, and their difference is 
1608 : what are the numbers ? 

30. The sum of two numbers is 25264, and then: difference 
is 736 : what are the numbers ? 

* « 

31. The sum of two numbers is 42126, and their difference » 
176 : what are the numbers ? 

32. The product of two numbers is 246018, and one vf there 
k 813 : what is the other number ? 
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SECTION VI. 

PROPERTIES OF NUMBERS * 

• Art. 160* The progress as well as the pleasure of the studenk 
ifi Arithmetic^ depends very much upon the ctccuraey of his knowU 
tdge of the terms, which are employed in mathematical reasoning. 
Particular pains should therefore be taken to understand their 
true import. 

Def. 1. An integer signifies a whole nimiber. (Art. 28. Obs. 2.) 
2. Whole numbers or integers are divided into prime and ccm- 

posite numbers. 
3.^ A composite number, we have seen, is one which may be 

produced by multiplying two or more numbers together ; as, 4, 

10, 16. (Art. 95.) 

4. A prime number is one which camwt be produced by multi- 
plying wiy two or more numbers together; or which cannot be 
exactly ^Pided by any whole number, except a unit and itself, 
Thus, 1, 2, 3, 5, 7, 11, 13, (fee, are prime numbers. 

Obs. 1. One number is said to be prime to anothety when a vmiU is the only 
number by which both can be divided without a remainder. 

2. The leamei must be careful not to confound numbers which are prims 
to Qock other vnHih^jajme numbers; for numbers that are prime to each other, 
may the;nseiyes wKomposite numbers. Thus 4 and 9 are prime to each 
other, while ihey are composite numbers. 

3. The, number of prime numbers is unlimited. For those under 3, see 
Table, page 94. • 

5. An even number is one which can be divided by 2 without 
a remainder ; as, 4, 6, 8, 10. 



Qnsrr. — 10(K Upon what does the progress and pleasure of the student in Arithmetls 
very maeh depend t What is an integer? Vinuit Is a ocmiposite nnmber ? VkHiat is % 
prime number 1 Are prime numbers divisible by other numbers 1 Oba, When Is one 
number said to be prime to another 1 How many prime numbers are there ? What is aa 
•ven number 1 An odd number 1 Obs, Are even numbers prime or composite 1 What 
Is tnw of odd numlw.'s in this respect? 

* Bfldow OB the Theory of Numbers ; also, Bonnyc<utie*s Arithmetls. 
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6. An i)dd number is one which cannot be divided by 2 vnUhr 
out a remainder ; as, 1, 3, 6, 7, 9, 15. 

Obi. All even munben except 2, are composUe numben ; an odd number ii 
■ometimes a composiU, and sometimes a /frime number. 

7. One number is a measure of another, when the former ia 
tontained in the latter, any number of times without a remainder. 
Tkus, 3 is a measure of 15 ; 7 is a measTire of 28, Sec. r 

8. One number is a multiple of another, when the former ca.' 
bd divided by the latter without a remainder. Thus, 6 is a mul- 
tiple of 3 ; 20 is a multiple of 5, <&c. 

Obs. a multiple is therefore a composite nmnber, and the number thus con* 
tained in it, is alwayi one of its factors. 

9. The aliquot parts of a number, are the parts by which it 
can be measured or divided without a remainder. Thus, 5 and 7 
are the aliquot parts of 35. * 

10. The reciprocal of a number is the quotient arising from 
dividing a unit by that number. Thus, the reciprocal of 2 is •)- ; 
the reciprocal of 3 is -^ ; &c. 

11 w The difference between a given number and 10, IQ^ 1000, 
<fec., that is, between the given number and the next Ai^B* order, 
is called the Arithmetical Complement of that number. Thus, 
3 is the complement of 7 ; 15 is the complement of 85. 

Obs. The arithmetical complement of a number consisting of one integral 
figure, either with or without decimals, is found by subt^^ing the number 
from 10. If there are tmo integral figures, they are su1j|poted from 100 ; if 
three^ from 1000, &c. 

12. A perfect number is one which is equal to the sum of all 
its aliquot parts. Thus, 6=1+2+3, the smn of its aliquot parts, 
and is a perfect number. 

Obs. 1. All the numbers known, to which this property really belongs, are 
the following: 6; 28; 496; 8128; 33,550,336; 8,589,869,056; 137,438,691,328 
and 2,305,843,008,139,953,12a* 

9. All perfect numbers lerfflinate with 6, or 28. 

1 — - III- I- -- — 

duKST.— -When is one number a measure of another ? What Is a multiple r Wha lara 
tlUiaot parts 1 What is the reciprocal of a number ? 

* Hatton*fl Mathematical Reereadons. 
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16 !• By the term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable frjm 
them. Some of the more prominent are the following : 

1. The sum of any two or more even numbers, is an even number. 

2. The difference of any tivo even numbj^rs, is an even number. 

3. The sum or diflference of ttoo odd numbers, is even ; but the 
sum of ihree odd numbers, is odd, 

4. The sum of any even number of odd numbers, is even ; but 
the sum of any odd number of odd numbers, is odd. 

5. The sum, or difference, of an even and an odd number, is an 
odd nimiber. 

6. The product of an even and an odd nimiber, or of two even 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one of 
them be even. 

9. An odd number cannot be divided by an even number with- 
out a remainder. 

10. The product of any ttoo or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number be divisible by an odd number, it will 
also be divisihle hs double that number. 

13. Any nuq||p that measures two others, must likewise 
measure their sum, their difference, and their product. 

14. A number that measures another, must also measure its- 
multiple, or its product by sny^hole number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder, as the sum of its figures or 
digits divided by 9. 

DenumstrtUion. — Tsike any number, as 63^7; now separating it into its seve- 
ral parte, It becomes 6000+300-f50-f7. But 6000i=6Xl000=r6X(999-f-l) 
=t6X999-f6. In like manner 300=3x91)+3, and 50=5X»-+6. Hence 
6357=6x999-f-3x99-f5x9+H-3+H-7; and 6357-4-9=(6x91 9+3x99-^ 

Qdkbt.— 161. What is meant by properties (^f nombers "i 
T.H. 5 
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6X9+6+3+6-1-7)^9. But 6x999+3x99+5X9 ib evidently tfi^wWe by 9, 
therefwe if 6357 be divided by 9, it will leave the same remainder as 6 | 3 | ^ ^ 
7-1-9. The some will be found true of any other number whatever. 

Obs. 1. Thii property of the number 9 affords an ingenious method of proviu|( 
each of the fundamental rules. (Arts. 90, 123.) The same property belongs U» 
the number 3; foe, 3 is a measure of 9, and will therefore be contained an ex- 
• H number of times in any number of 98. But it belongs to no other digit. 

2. The preceding is not a tiecessary but an incidenlal property of the nai»> 
ber 9. It arises from the Inw of increase in the decimal notation. If the ra^ix • 
I the system were 8, it would belong to 7 ; if the radix were 12, it would be- 
OAg to 11 ; and universally, it belongs to the number that is one less than th« 
radix of the system of notation. 

16. If the number 9 is multiplied by any fdngle figure or digit 
the sum of the figures composing the product, will make f . 
Thus, 9X4=36, and 3+6=9. 

17. If we take any two numbers whatever ; then one of them, 
or their mm, or their difermce, is divisible by 3. Thus, take 11 
and 17 ; though neither of the numbers themselves, nor thdr sum 
is divisible by 3, yet their difference is, for it is 6. 

18. Any number divided by .11, will leave the same remainder, 
as the simi of its alternate digits in the even places reckoning 
from the right, taken from the sum of its alternate digits in the 
odd places, increased by 11 if necessary. 

Take any number, as 38405603, and mark the alternate fig- 
ures. Now the sum of those marked; viz: 8+-0+-6+3=17. 
The sum of the others, viz: 3+4+6+0=12. And 17 — 12=5, 
the remainder sought. That is, 38405603 iigded by 11, will 
leave 5 remainder. Hi^ 

Again, take 5847362, the sum of the marked figures is 14; 
the sum of those not marked is 21. Now 21. taken from 25, 

■m 

(=-14+11,) leaves 4, the remainder sought. 

19. Every composite number may be resolved into prime factors. 
For, since a composite number is produced by multiplying two ot 
more factors together, (Art. 160. Def. 3,) it niay evidently be re- 
solved into those factors ; and if these factors themselves are com- 
posite, they also may be resolved into other factors, and thuM the 

^aaly^ may be continued, until all the factors are prirM numbers. 

20. The least divisor of every number is a prime number. 
For, every whole number is either ^m«, or compceite ; (Art. 180, 
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Def. 2 ;) but a composite number, we have just seen, can be re- 
solved into pnme factors ; consequently, the least divisor of ever^ 
number must be a prime number. 

21. Every prime number except 2, if increased or diminished 
by 1, is divisible by 4. See table of prune numbers, next page. 

22. Every prime number except 2 and 3, if increased or 
diminished by 1, is divisible by 6. 

23. Every prims number, except 2 and 5, is contained withojit 
remainder, in the number expressed in the common notation by 

AS many 9s as there are units, less one, in the prime number itself.* 
Thus, 3 is a measure of 99 ; 7 of 999,999 ; and 13 of 999,999, 
099,999./ 

24. Every prime number, except 2, 3, and 5, is a measure of 
the number expressed in common notation, by as many Is as there 
are units, less one, in the prime number. Thus, 7 is a measure 
of lli;ill ; and 13 of 111,111,J11,111. 

25. All prime numbers except 2, are odd ; and consequently 
terminate with an odd digit. (Art. 160. Def. 5.) 

Note. — 1. It must not be inferred from this that all odd numbers are prime, 
(Art 160. Def. 6 Obs.) 

2. It is plain that any number terminating with 5, can be divided by 5 with- 
out a remainder. Hence, 

26. All prims numbers, except 2 and 5, must terminate with 
1, 3, 7, or 9 ; all other numbers are composite. 

161* a. Toj|H|^e prims numbers in any series of numbers. 

Write in thei^flfer order all the odd numbers contained in the 
series. Then reckoning from 3, place a point over every third num- 
ber in the series ; reckoning from 5, place a point over every ffth 
number ; reckoning from 7, place a point over every seventh num- 
ber, and so on. TTie numbers remaining without points, together 
with the number 2, are the primss required. 

Take the series of numbers up to 40, thus, 1, 8, 6, 7, 9, 11, 13, * 

15, 17, 19, 21, 23, 26, 27, 29, 31, 33, 3^5, 37, 39 ; then adding th« 

number 2, the primes are 1, 2, 3, 6, 7, 11, 13, <fec. 

Note.^-T\ns method of excluding the numbers which are not prime from 9{M^ 
~", was invented by Eratosthenes, and is therefore called EralosUuBne^ Sieve, 

"* — ■■■■»■ ■ ■ ■ ■ I ■- ■■■ I ■■■ ■ I _ - I ■■-■^■^^— ^^^1^— ^Wl^-^— ^^— — ^P^^ 

* Thfeoiie des Nombres, par H. Legendre 
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TABLE 07 PRIME NUMBERS FROM 1 TO 3413. 



1 



1 173 409 659 
.2 170 419 661 
3 181421673 
6191431677 
7 193 433 683 
11197 439 601 
13 199 443 701 
17 211449 700 
10 223 457 719 
23 227 461 727 
29 220 463 733 
31233 467 739 
37 239 479 743 
41241487 761 
43 251491 757 
47 267 499 761 
63 263 603 760 
59j260 500 773 
61J271621787 
67i277 623 707 
641 809 
547 811 
667 821 
563 823 
669 827 
571 829 
577 839 
687 853 
593 867 
500 850 
601 863 
877 
881 
883 
373 610 887 
370 63100^ 
383'641011 
389J643I910 
307647020 
1671401, 653'037 



71 

73 

70 

83 

80 

07 

101 

103 

107 

100 

113 

127 

131 

137 

130 

140 

161 

167 

163 



281 

283 

203 

307 

311 

313 

317 

331 

337 

347 

340 

353;607 

360613 

367 617 



041 
947 
963 
967 
971 
977 
983 
991 
997 
;009 
1013 



1223 
1229 
1231 
1237 
1249 
1269 
1277 
1279 
1283 
1289 
1291 



101911297 



1021 1301 
1031 1303 
1033 1307 
1039 1319 
10491321 
1051 1327 
1061 1361 
1063 1367 
10691373 
1087|1381 
lO0i:i30O 
1003 1400 
10071423 
1103'l427 
1100^1420 
1117 1433 
1123 1430 
11201447 
1151,1451 
11531453 
1163!l460 



1171 
1181 



1471 
1481 



1187,1483 
11031487 
1201jl480 
1213 1403 



1217 140011801 



1611 
1623 
1631 
1643 
1640 
1663 
1650 
1667 
1571 
1570 
1583 
1697 
1601 
1607 
1609 
1613 
1619 
1621 
1627 
1637 
1667 
1663 
1667 
1660 
16^ 
1607 
1600 
1700 
1721 
172« 
1733 
1741 
1747 
1763 
1760 
1777 
1783 
1787 
1780 



1811 
1823 
1831 
1847 
1861 
1867 
1871 
1873 
1877 
1870 
1880 
1901 
1907 
1913 
1931 
1933 
1949 
1951 
1973 
1970 
1087 
1003 
1007 
1000 
2003 
2011 
2017 
2027 
2020 
2030 
2053 
2063 
2060 
2081 
2083 
2087 
2080 
2000 
2111 
2113 



2423 
2437 
2441 
2447 
2460 
2467 
2473 
2477 

2203 2603 

2207 

2213 



2129 
2131 
2137 
2141 
2143 
2163 
2161 
2179 



2221 
2237 
2239 
2243 
2261 2557 
2267 2579 
2269 2691 



2521 
2631 
2539 
2643 
2649 
2551 




2273 

2281 

2287 

2293 

2297 

2309 

2311 

23 

23 

2341 

2347 

2361 

2357 

2371 

2377 

2381 

2383 

2389 

2303 

2300 

2411 

2417 



2503 
2600 
2617 
2621 
2633 
2647 
2657 
60 

2671 
2677 
2683 
2687 
2680 
2603 
2699 
2707 
2711 
2713 
2710 
2720 
2731 



2741 
2749 
2763 
2767 
2777 
2780 
2791 
2797 
2801 
2803 
2819 
2833 
2837 
2843 
2861 
2867 
2861 
2879 
2887 



3079 

3083 

3089 

3109 

3119 

3121 

3137 

3163 

3167 

3169 

3181 

ai87 

3191 

3203 

3209 

3217 

3221 

3229 

3261" 



289713263 



2003 
2000 
2017 
2027 
2030 
2063 
2067 
2063 
2060 
2071 
2000 
3001 
3011 
3019 
3023 
3037 
3041 
3049 
3061 
3067 



3267 
3269 
3271 
3299 
3301 
3307 
3313 
3319 
3323 
3329 
3331 
3343 
3347 
3369 
3361 
3371 
3373 
3389 
3391 
3407 
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DIFFERENT SCALES OF NOTATION. 

16!2* A number iBxpressed in the decimal notation, may be 
changed to any required scale of notation in the following manner. 

Divide the given number by the radix of the required scale con' 

tinuallt/, till the quotient is less tlum the radix ; then annex to the 

loLSt quotient tJie several remainders in a retrograde order, placing 

iphers where there is no,remadnder, and the result unit be the num* 

in ilie scale required, (Arts. 43, 44.) 

Ex. 1. Express 4129 in the quinary scale of notation. 

Explanation. — By Di\iding the given number 6)429 

by 6, it is evidently distributed into 85 parts, 6) 85—4 

each of which is equal ta 5, with 4 remainder. 6) 17 — 

Dividing againdby 6, these parts are distributed «S — 2 

into 17 other parts, each of which is equal to 6 Ans. 3204 

times 5, and the remainder is nothing. Dividing by 5 the third 
time, the parts last found are again distributed into 3 other parts, 
each of which is equal to 5 times 5 into 6, with 2 remainder. 
Tims, the given number is resolved into 3X5X5X5+2X5X5+ 
0X5+4, or 3204, which is the answer required. 

2. Change 7854 from the decimal to the binary scale. 

Ans. 1111010101110. 
8. Change 7854 from the decimal to the ternary scale. 

«Ans, 101202220. 
m the decimal to the quaternary scale. 

Ans. 1322232. 

5. Change 7854 from the decimal to the quinary scale. 

Ans, 222404. 

6. Change 7854 from the deeimal to the senary scale. 

Ans. 100210, 

7. Change 7854 from the decimal to the octary scale. 

Ans. 17256. 

8. Change 7854 from the decimal to the nonary scale. 

Ans. 11686.^ 

9. Change 7854 from the decimal to the duodecimal scale. 

m Ana. 4666. 
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10 Change 35261 from the decimal to the quaternary scale. 

11. Change 643175 from the decimal to the octary scale. 

12. Change 175683 from the decimal to the septenary scale. 

13. Change 534610 from the decimal to the octary scale. 

14. Change 841508 from the decimal to the nonary scale. 

15. Change 592835 from the decimal to the duodecimal scale. 

Note. — Since every scale requires as many characters as there are units in 
J e radix, we will denote 10 by t^ and 11 by «. Aiu, 3470 1 e, 

163* To change a number expressed in any ginen scale of 
notation, to the decimal scale. 

Multiply the left hand figure by the given radix, and to th$ 
product add the next figure ; then multijyly this sum by the radix 
again, and to this product add the next figure ; thus continue the 
operation till all the figures in the given number have been employed^ 
and the last product will be the numher in the decimcd scale, 

16. Change 3204 from the quinary to the decimal scale. 

Operation, 
. Explanation. — Multiplying the left hand figure 3204 

by 5, the ^ven radix, evidently reduces it to the 5 

next lower order ; for in the quinaiy scale, 6 in 17 
an inferior order make one in the next superior 5 

order. For the same reason, multiplying this 85 
sum by 5 again, reduces it to the next lower 5 

order, &c. - ^^ 429 Ans, 

Obs. This and the preceding operations are the samMl^nciple, as reducing 
0omix>und numbers from one denomination to another. 

17. Change 1322232 from the (j[uatemary to the decimal scale. 

Ans. 7854. 

18. Change 2546571 from the octary to the decimal scale. 

19. Change 34120521 from the senary to the decimal scale. 

20. Change 145620314 from the septenary to the decimal scale, 

21. Change 834107621 from the nonary to the decimal scale. 

22. Change 403130021 from the quinary to the decimal scale. 
^ 23. Change 704400316 from the octary to the decimal scale. 

24. Change 903 1 24 106 from the duodecimal to the decimal scale. 
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ANALYSIS OP COMPOSITE NUMBERS. 

164* Every composite niunber, it has been shown, may be 
resolved into j^rtmtf factors. (Art. 161. Prop. 19.) 

Ex. 1. Resolve 210 into its prime factors. 

Operation. We first divide the given number by 2, which 

2)210 is the least number that will divide it with' 

8)105 ont a remainder, and which is also a prima 

6)35 number. (Prop. 20.) We next divide by 3, 

7 then by 5. The several divisors and the last 

An». 2, S, 5, and 7. quotient are the prime factors required. 

Proof. — 2X3X5X^=210. Hence. 

165* iflKsolve a composite number into its prime factors. 

Divide the given number by the envalleet number which will di- 
mde it without a remainder ; then divide the quotient in th£ same 
waj/y and thus continue the operation till a quotient is obtained 
which can be divided by no number greater than 1. The several 
divisors with the last quotient, will be the prim>e factors required, 
(Art. 161. Prop. 10.) 

Demonstration, — Every divisum of a number, it is plain, resolves it into two 
fact^frSf viz: the divbor and dividend. (Art. 112.) But according to the rule, 
the divisors, in every case, are the smallest numbers that will divide the given 
number and th^ ^^sive quotients without a remainder ; consequently they 
are all prime nin^B. (Art. 161. Prop. 20.) And since the division is con- 
tinued till a quot^ra is ol>tained, which cannot be divided by any number 
greater fhan 1, it follows that the hist quotient must also be a prime number; 
for, a f Hme number is one which cannot be exactly divided by any whole 
number except a unit and itself. (Aft. ItiO Def. 4.) 

Obs. 1. Since the least divisor of every number is a pHms number, it is evi- 
dent that a composite number may be resolved into its prime factors, by divid- 
ing it continually by any prime number that will divide the given number and 
the quotients without a remainder. Hence, 

2. A composite number can be divided 1^ any of its prime factors without a 
remainder, and by the product of any two or more of them, but by no other • 
Bumber. Thus, the prime factors of 42 are 2, 3, and 7. Now 42 can be (fi* 



QosiT ^-WS How do you resolve a composite number into its prime f&etors 1 Obi, WIU 
flw nns resait MlUNaliiei, If we divide by any of Its prloie iactort 1 
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Tided by 3, 3, and 7; also by 8x3, 3X7, 3X7, am^ SX^X**; but H can !>• 
dBTided by no other nomber. 

2. Resolve 4 and 6 into their prime factois. 

Solution. — 4=2X2; and 6=2X3. 

8. Resolve 8 into its prime factors. Ans. 8=2X2X2. 

Aesolve the following composite numbers into their prfUM 

68. 81. 

59. 82. 

60. 84. 

61. 85. 

62. 86. 

63. 87. 
^W. 88. 

65. 90. 

66. 91. 

67. 92. 

68. 93. 

69. 94. 

70. 95. 

71. 96. 

72. 98. 

73. 99. 

74. 100. 

75. 108. 

76. Resolve 120 and 144 into their prime factors. 

77. Resolve 180 and 420 into their prime factors. . 

78. Resolve 714 and 836 into their prime factors. 

79. Resolve 574' and 2898 into their prime factors. 
SO. Resolve 11492 and 180 into their prime factors. 

81. What are the prime factors of 650 and 1728 ? 

82. What are the prime factors of 1492 and 8032 ? 

83. What are the prime factors of 4604 and 16S06 ? 

84. What are the prime factors of 71640 and 20324 ? 

85. What are the prime factors of 84705 and 65948 ? 

86. What |re the prime factors of 9235.'2 and 4^784 ? 



actors : 








4. 9. 


22. 


34. 


40. 67. 


5. 10. 


23. 


35. 


41. 68. 


6. 12. 


24. 


36. 


42. 60. 


7. 14. 


25. 


38. 


43. 62. 


8. 15. 


26. 


39. 


44. 63. 


9. 16. 


27. 


40. 


45. 64. 


10. 18. 


28. 


42. 


46. 65. 


11. 20. 


2#. 


44. 


47. 66. 


12. 21. 


80. 


45. 


48. 68. 


13. 22. 


31. 


46. 


49. 69. 


14. 24- 


32. 


48. 


50. 70. 


15. 25v 


33. 


49. 


51. 72. 


16. 26. 


34. 


50. 


62. 74. 


17. 27. 


35. 


51. 


53. 76. 


18. 28. 


36. 


52. 


64. 76. 


19. 30. 


37. 


54. 


65. 77. 


20. 82. 


38. 


65. 


66. 78. 


21. 33. 


39. 


56. 


67. 80. 
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GREATEST COMMOIT KiSOR. 

166* A common divisor of t^o or more numbers, is a num- 
ber which will divide each of them without a remainder. Thin 
2 is a common divisor of 6, S, 12, 16, 18, &c, 

1G7* The greatest commxm divisor of two or more numbers, 
is the greatest number which will divide tliem without a remainder. 
Thus 6 is the greatest common divisor of 12, 18, 24, and 30. 

Obs. a common divisor is sometimes called a common meeaure. It will be 
■6bn that a common divisor of two or more numbers, is simply a (actor wliich 
is common to those numbers, and the greatest common divisor is the greatest 
factor common to them. Hence, 

168* To find a commxm divisor of two or more numbers. 

Resolve each number into two or more factors, om of which shall 
he common to^^ the given numherh 

Or, resolve the given numbers into their prime factors, then if 
the same factor is found in each, it will be a common divisor, (Art. 
165. Obs. 2.) 

Obs. If the given numbers have not a common factor, they cannot have a 
common divisor greater than a unit ; consequently they are either prime nwmr 
bers, or are priTne to each other. (Art. 160. Def. 3. Obs. 2.) 

Note. — The foUovnng facts may assist the learner in finding common di- 
visorsL.: 

1. Any number ending in 0, or an even number, as 2, 4, 6, &c,, may be 
divided by 2. 

2. Any number e nding in 5 or 0, may be divided by 5. 

3. Any number f^Um ^^ ^i ™^y ^ divided by 10. 

4.. When the two l^ht hand figures are divisible by 4, the whole number 
may be divided by 4. 

• 5. If the three right hand figures of any number are divisible by 8, the 
whole is divisible by 8. 

Ex. 1. Find a common divisor of 6, 16, and 21. 

1 Solution. — 6=3X2; 15=3X5; and 21=3x7. The factor 
' 8 is common to each of the given numbers, and is therefore a 
common divisor of them. 

QusflT. — lfl6. What is a common divisor of two or man numbers ? 167. What is the 
greatest common divisor of two or more numbers 1 Obg. What is a common divisor wom^ 
limes called 1 168. How do you find a common divisor of two or more numbers 1 ObB. I 
two given numbers hum not a eonunon fltctor, what is tme as to a common divisor 1 
6» 
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2. Find a common oMEor of 15, 18, 24, and 36. 

3. Find a common divisor of ^4, 28, 42, and 35. « 

4. Find a common divisor of lO, 35, 50, 75, and CO. 

5. Find a common divisor of 82, 118, and 146. 

6. Find a common divisor of 42 and 66. Ans, 2, 3, or 6. 

169* It will be seen from the last example that two nmnbera 
may have more than one common divisor. In many cases it is 
higlily important to find the greatest divisor that will divide two 
or more given numbers without a remainder. 

7. What is the greatest common divisor of 36 and 50 ? 

Operation. Dividing 50 by 35, the remainder is 15, 

35)50(1 then dividing 35 (the preceding divisor) by 

35 15 (the last remainder) the remainder is 5 ; 

16)35(2 finally, dividing 15 (the precefljf divisor) by 

30 6 (the last remainder) nothing remains ; con- 

5)15(3 sequently 6, the last- divisor, is the greatest 

15 common divisor. Hence, 

1 70* To find the greatest common divisor of two numbers. 

Divide the greater number by the less ; then divide the preceding 
divisor by the last remainder, and so on, till nothing remains. 
The last divisor will be tlie greatest common divisor. 

When there are more than two numbers given. 

First find the greatest common divisor ofi^mff ttoo of them; 
tlien, tliat of the common divisor thus obtainm and of another 
given number, and so on through all the given numbers, Tlie last 
common divisor found, will be tlie one required. 

Demmisiration. — Since 5 is a measure of the last dividend 15, in the preced- 
ing solution, it must therefore be a measure of the preceding dividend 35; be- 
cauae 35=2Xl5-h^} ^^^ ^^ is o**^ ^^ ^^ given numbers. Ifow, ance 5 
measures 15 and 35, it must also measure their sum, viz: 354-15, or 50, which 
» the other given number. (Art. 161. Prop. 13.) In a similar manner it may 
be shown that the last diivisor will, in all cases, be the greatest common dwisjr. 

Note, — Numbers which have no common measure greater than 1, are said to 
to vnamtmensuralde. Thus 17 and 29 are incommensurable. 



UvBrr.— 110. How find the greatest couMiion divisor of two number** Of mora than twol 
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8. Wliat is the greatest common divisor of 285 9pd 465 ? 
* 9. Wliat is the greatest common divisor of 532 and 1274 ? 

10. Wliat is the greatest eommon divisor of 888 and 2775 ? 

11. What is the greatest common divisor of 2146 and 3471 ? 

12. What is the greatest common divisor of 1879 and 2426 t 

13. What is the greatest common divisor of 75, 125, and 160? 

Suggestion, — ^Find the greatest common divisor of 75 and 126, 
which is 25. Then that of 25 and 160. Ans. 5. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. What is the greatest common divisor of 672, 1440, and 3472 ? 

16. What is the greatest conmion divisor of 30, 42, and 66 ? 

Analysis, — ^By resolving the given num- Operation, 

bars into their prime factors, (Art. 165,) 30=2X3X5 
we find that the factors 2 and 3 are both 42=2X3X7 
common divisors of them. But we have 66=^2X3X11 
seen that a composite number can be Now 2X3=6 Am. 
divided by the product of any two or 
more of its prime factors ; (Art. 165. Obs. 2 ;) consequently 30, 
42, and 66 can all be divided by 2X3 ; for 2X3 is the product 
of two prime factors common to each. And since they are the 
only factors common to the given numbers, their product must 
be the greatest common divisor of them. Hence, we deduce a 

171* Second Method of finding the greatest common divisor 
of two or more fumbers. 

Resolve the given numbers into their prijgie factors, and the con* 
tinned product of those factors which are common to each, will be 
the greatest common divisor. 

Obs. If the given numbefs have but orie common fiictor, that factor itself » 
die greatest common divisor, 

17. What is the greatest common divisor of 105 and 165 ? 

18. What is the greatest common divisor of 36, 60, and 108 

19. What is the greatest common divisortrf 108, 126, and 162 ? 

20. What is the greatest common divisor of 140, 210, and 315 ? 

21. Wliat is the greatest common divisor of 24, 42, 54, and 60? 

22. What is the greatest common divisor of 5 6, 84, 1 40|hand 168 ? 
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LEAST COMMON MULTIPLE. 

172* One number is said to be a multiple of another, whoQ 
the fonner can be divided by the latter without a remauider 
(Art. 160. Def. 8.) Hence, 

1 7 3* A common multiple of two or more numbers, is a nimi* 
ber which can be divided by ectcl of th^.m withe at a remainder, 
rhus, 12 is a common multiple of 2, 3, and 4; 15 is a common 
multiple of 3 and 5, t&c. 

Obs. a comtion multiple w ilwajrs a composite number, of which each at 
the given numbers must be t 'oc^; otherwise it could not be divided bj 
them. (Art. 1G5. Obs. 2.) . • 

17 4* The continued product of two or more given number* 
will always farm a common multiple of those numbers. The same 
numbers may have an unlimited number of common multiples; 
for, multiplying their continued product by any number, will form 
a new common multiple. (Art. 161. Prop. 14.) 

175* The least common multiple of two or more numbers, is 
the least number which can be divided by each of them without a 
remainder. Thus, 12 is the least common multiple of 4 and 6, for 
it is the least number which can be exactly divided by them. 

Obs. The least common multiple of two or more numbers, is evidently 
composed of all the prime factors of each of the given numbers repeated otioff, 
and only on4x. For, if it did not contain all the prhne ^ifiors of any one of 
the given numbers, h could not be divided by that number. (Art. 166. Obs. 3.) 
On the other hand, if any prime factor is employed more livies than it is re> 
peated as a factor in some one of the given numbers, then it woi Id not be th# 
least common multiple. 

Ex. 1. What is the least common multiple of 10 and 15 ? 

Analysis, — 10=2X5, and 15=3X5. The prime factors of 
the given numbers are 2, 5, 3, and 5. Now since the jactor 5 
Kcurs once in each number, we may therefore cancel i: in cne 

Q.Tg3T.--173. Wlien is one number said to be a multfplo of anotherl 173 Wh&f'ta 
eommim iniiUiptel 174. How may a common mufrlp^e of two or more? rnnber* bo 
fonned 1 How many comni(»R niiiltiidefl may there be of ac y giver minbers ? 175. Wlurt 
Is ttie least cofiimon multiple of two pr more nniKden ? 
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instance, and the continued product of the remaining huciom 2X3 
X5, or 30, will be the least common multiple. 

Operation. We first divide both the numbers by 5 

6)10 " 15 in order to resolve them into prime fac- 

2 " 3 tors. (Art. 175. Obs.) Thus, all the dif- 

6 X 2 X 3=30 -47M. ferent factors of which the given num- 
bers are composed, are found in the divisor and quotients onct^ 
and only once. Therefore the product of the divisor and quotients 
5X2X3, is the least common multiple required. Hence, 

176* To find the least common multiple of two or mora 

numbers. 

Write the given numbers in a line with two points between them. 
Divide by tJie srrudlest number which will divide any ttoo or mjore 
of them toithout a remainder, and set the quotients and the undivided 
numbers in a line below. Divide this liwf and set doum the re- 
sults as before ; thus continue the operation till there are no two 
numbers which can be divided by any number greater than 1< The 
continued product of the divisors into the numbers in the last line, 
mil be the least common multiple required, 

Obs. 1. We have seen that the least divisor of every number is ixprime num- 
ber ; hence, dividing by the smallest number which will divide two or more of 
the given numbers, is dividing them by a prime number. (Art. 161. Prop. 20.) 

The result wiH evidently be the same, if, instead of dividing by the sm^iUesi 
number, we divide the given numbers by any prime number, that will divide 
two or more of them, without a remainder. 

2. The preceding operation, it will be seen, resolves the given numbers into 
their prime factors, (Art. 165,) then multiplies all the diflerent factors together, 
taking each factor as many times in the product, as are equal to the greatest 
number of iim£S it is found in either of the given numbers. 

3. If the given numbers are prime numbers, or are prime to each other, the 
continued product of the numbers themselves will be their least common mul- 
tiple. (Art. 168. Obs.) Thus, the least common multiple of 5 and 7 is 35 ; of 
8 and 9 is 72. 

UvBST.— 176. How it the least coimnon multiple of two or ibmb nninben found 1 
Ob*. If the given nuinbere are prime, or are prime to each other, what is the least com 
soon multiple of them 1 176. a. Upon what principle does this rule depend ? Okn. Why 
do you divide by the smallest number that will divide two or more of the fiv«a nnmboi 
wlthoat a remainder 1 
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Sx. 2. ''^lat is tbe least common multiple of 6, 8, and 12 ? 

AnalyHs. — By resolving the given numbers Operation. 

into their prime factors, it will be seen that 2 6=2X3 
is found mice as a factor in 6 ; twice, in 12 ; and 8=2X2X2 
three times in 8. It must therefore be taken 12=2X2X3 
three times in the product. Again, 3 is a fac- 2X2X2X3=24 
tor of 6, and 12, consequently it must be taken only once in the 
product. (Art. 176. Obs. 2.) Thus, 2X2X2X3=24 Ans. 

Ex. 3. What is the least common multiple of 12, 18, and 36 ? 

First Operation. Second Operation, TJdrd Operation, 

2)12 " 18 ** 36 9 )12 " 18 " 36 12)12 " 18 " 36 

2)12 " 2 '*^ 3) 1 " 18 " 3 



2) 


6 


// 


9 


// 


18 


3) 


3 


»/ 


9 


// 


9 


8) 


1 


// 


3 


// 


3 



2 ) 6 ^^ 1 ^^ 2 1 " 6 " 1 

3 " 1 " 1 And 12X3X6=216. 
1 " 1 " 1 Now9X2X2X8«=108. 
2X2-X3X3=36 Ans, 

Explanation. — In the first operation, we divide by the snudlest 
numbers which will divide any two or more of the given numbers 
without a remainder, and the product of the divisors, (&c., is 36. 
which is the answer required. 

In the second and third operations, we divide by numbers that 
will divide ttro or more of the given numbers without a remainder, 
and in both Cfises, obtain erroneous answers. 

Note. — It will be seen from the second and third operations above, that 
" dividing by any number, which will divide two or more of the given num- 
bers without a remainder," according to the rule given l^ some authors, does 
not always give the lea^ common multiple of the numbers. 

176* a. The reason of the preceding rule depends upon the 
principle that the least common multiple of any two or more num- 
bers, is composed of all the prime factors of the given numbers, 
each taken as many times, as are equal to the greatest number of 
times it is found in either of the given numbers. (Art. 1*76. Obs.) 

yote. — 1 . The reftson fat dividing by the smallest number, is because the 
divisor may otherwise be a composite number, (Art. IGl.^rop.SO,) and have 
A factor common to some one of the quotients, or undividinl numbers in the 
knst line ; consequently the continued product of them woiJd be too large &s 
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the feos^ common multiple. (Art. 175. Obs.) Thus, in t' e second op<iratiofi the 
divisor 9, is a composite number, containing the factor 3 common to the 3 in 
ihe quotient; consequently the product is three times loo lar^e. In the third 
operation the divisor 12, is a composite nwnber, and contains the factor 6 com- 
mon to the 6 in the quotient; therefore the product is six tiines too large. 

2. The object of arranging the given numbers in a line, is that all of them 
ma}- be rcjolved into their prime factors at the same time ; and also to present 
ftt a glance the factors which compose the least common multiple requirecL 

4. Find the least common multiple of 6, 0/and 15. 

5. Find the least common multiple of 8, 16, 18, and 24. 

6. Find the least common multiple of 9, 15, 12, 6, and 5. 

7. Find the least common multiple of 6, 10, 8, 18, and 16. 

8. Find the least common multiple of 24, 16, 18, and 20. 

9. Find the least common multiple of 36, 25, 60, 72, and 36. 

10. Find the least common multiple of 42, 12, 84, and 72. 

11. Find the least common multiple of 27, 54, 81, 14, and 63 

12. Find the least common multiple of 7, 11, 13, 3, and 6. 

177. The process of finding the least common multiple 
may often be shortened, by canceling every number which will 
divide any other given numl>er, without a remainder, and also 
those which will divide any otlier number in the same line. The 
least common multiple of the numbers tliat remain, unll be the an- 
swer required. 

Obs. By attention and practice, the student will be able to discover, by m- 
spection, the least common multiple of numbers, when they are not large. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and 15. 

Operation. Since 4 and 6, will exactly di- 

2 )^ " » " 10 *' 8 " 12 '' 16 vide 8, and 12, we cancel them. 

2 ) $ *' ^ ** Q ^' \b Again, since 5 in the second line 

3 ) 2 " Z *' 15 will exactly divide 1 5 in the same 

2 " 1 " 6 Ime, we therefore cancel it, and 

Now, 2 X 2 X 3X2 X 5 = 1 20 Ans. proceed with the remaining nurn* 

bers as before. 

14. Find the least common multiple of 9, 12, 72, 30, and 144, 
16. Find the least common multiple of 8, 12 20, 24, and 25. 
Id. Find the least common multiple of 1, 2, 3, 4, 6, 6, 7, 8, 9. 



106 coMMoiv • [Sect. VI. 

lY. Find the li^ast common multiple of 33, 12, 84, and 7. 

18. Find the least common multiple of 54, 81/63, and 14. 

19. Find the least common m\iltiple of 12, 120, 180, 24, and 38. 

177« a. The least common midtiple of two or more numbers 
may also be found in the following manner. 

JFS'rst jvnd the greatest common divisor of two of the given num- 
hers ; hy this divide one of these two numhers, and multiply the 
quotient by tlie other. Then perform a similar operation on the 
product and another of the given numbers ; thus continue the pro- 
cess until all of the given numbers have been employed, and the 
final result mil be the least common multiple required. 

20. Wliat is the least common multiple of 24, 16, and 12 ? 

Solution. — By inspection, we find the greatest common divisor 
of 24 and 16, is 8. Now 24-=-8=3; and 3X16=48. Again, 
the "greatest common divisor of 48 and 12, is 12. Now 48'7-12 
=z4; and 4X12=48. Ans. 

Proof. — Resolving the given numbers into their prime factors, 
24=2X2X2X3; 16=2X2X2X2; and 12=2X2X3; (Art. 
165 ;) consequently, 2X2X2X2X3=48, the least common mul- 
tiple. (Art. 175. Obs.) 

Obs. The reason of this rule depends upon the principle, that if the product 
of any two numbers be divided by any factor which is common to both, the 
quotient will be a common multiple of the two numbers. Thus, if 48, the 
product of 6 and 8, be divided by 2, a factor of both, the quotient 24, will be 
a multiple of each, since it may be regarded either as 8 multiplied by the quo- 
tient of 6 by the factor 2, or as 6 multiplied by the quotient of 8 by the same 
factor. Hence, it is obvious, that the greater the common measure is, the less 
will be the multiple ; and, consequently, the greatest common measure will 

educe the least common multiple. 

When the common multiply of the first two numbers is found, it is evident, 

at any number which is a common multiple of it and the third number, wiK 
M a multiple of the first, second, and third numbers. 

21. What is the least common multiple of 15, 120, and 300 ? 

22. What is the least common multiple of 96, 144, and 720 ? 

23. What is the least common niultiple of 256, 512, and 1728? 

24. What is the least common multiple of 3V5, 86^, and 3400 1 
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SECTION VII. 
FRACTIONS. 

Art. 17 8* When a number or thing is divided into tioo €gwd 

parts, one of those parts is called one half. If the number or 

hing is divided into three equal parts, one of the parts is called 

owe third ; if it is divided into four equal parts, one of the parts 

is called one fourth, or one quarter ; and, universally, 

When a number or thing is divided into equal parts, the parts 
take their name from the number of parts into which the tMng or 
nurnber is divided. 

179* The valv£ of one of these equal parts manifestly depends 
upon the number of parts into which the given number or thing 
is divided. Thus, if an orange is successively divided into 2, 3, 
4, ' , 6, &c., equal parts, the thirds will be less than the halves ; 
the fourths, than the thirds; the fifths, than the fourths, (Sec. 

Obs. a half of any number is equal to as many units, as 2 is contained 
times in that number; a third of a number is equal to as many, as 3 is con- 
tained times in the given number ; a fourth is equal to as many, as 4 is con- 
tained in the number, &c. 

180* When a number or thing is divided into equal parts, 
these parts are called Fractions. 

Obs. Fractions are used to express parts of a coUeetion of things, as weU at 
of a single thing ; or parts of any wwmber of units, as well as of (m/R unit. 
Thus, we speak oi \oi siz oranges \ -|- of 75, &c. In this case the coUectieni^ 
or number to be divided into equal parts, is regarded as a whi^, 

181. Fractions are divided into two classes. Common and 
Decimal. For the illustration of Decimal Fractions* see Sec- 
tion IX. 

arvsT.~i78. What is meant by one half? Wtiat is meant by one third? What Is 
meant by a fourth 1 What is meant by fifths 1 By sixths 1 How many sevenths make 
a whole one ? How many tenths ? What is meant by twentieth's 1 By hundreds 1 Whes 
a number or thing is divided into equal parts, from what do the parts take their nama 1 
179. Upon what does the value of one of these equal parU depend ? 180. What are fn» 
tkmsl 181. Into how many classes are factions divided 1 
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1 ^ttm Common Fractions are expressed by two numbers, one 
plai '^d over the other, with a line between them. One half is 
written thus i ; one third, i ; one fourth, ■}- ; nine tenths, -^ ; 
thirteen forty-fifths, -ff, &c. 

The number below the line is called the denominator, and shows 
into liow many parts the number or thing is divided. 

The number above the line is called the numerator, and shows 
/«cw muny parts are expressed by the fraction. Thus, in the frac 
tion -f, the denominator 3, shows that the number is divided into 
three equal parts ; the numerator 2, shows tKat ttoo of those parts 
are expressed by the fraction. 

The denominator and numerator together are called the termf 
of the fraction. 

Ob8. 1. The tenn fracHoUf is of Latin origin, and ngnifies broken^ or sepa 
rated into parts. Hence, fractions are sometimes called broken numbers, 

2. Common fractions are often called wlgar fractions. This term, however, 
b very properly falling into disuse. 

3. The number below the line is called the derummat^y because it gives the 
%am£ or dcTwmvtiation to the fraction ; as, halves, thirds, fifths, &.c. 

The number above the line is called the numerator ^ because it numbers the 
parts, or shows how many parts are expressed by the fraction. 

1 83* A proper fraction is a fraction whose numerator is les$ 
than its denominator ; as, -J-, f, \. 

An improper fraction is one whose numerator is equal to, or 
greater than its denominator ; as, -f, i, 

A mixed number is a whole number and a fraction expressed 
together; as, 4f, 25ii. 

A simple fraction is a fraction which has but one numerator and 
wie denominator, and may be proper, or improper ; as, f , ■}. 

A compound fraction is a fraction of a fraction ; as, -f of J- of f , 
tof A ofT^offf. 

Qttkrt.— 183. How are common fractions expressed ? What is the number below the 
line called ? What does it show? What Is the number abfive the line called? What 
doe* It show ? What are the denominator and numerator, taken toffether. called ? 
O^. What is the meaning of the term fVaction ? What are common fVactions sometimes 
called ? Why ts the lower number called the denominator "^ Why Is the npper one 
ealled the numerator 1 183. What is a proper fraction 1 An improper fraction 1 A Biixsad 
•umber 1 A simple ftnctlon ? A eompoimd firacaon 1 
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A complex fraction is one which has a fraction in its numerator 

2^ 4 2i 
or denominator, or in both : as, — > — r> — r- 

6 6+ 8i 

184« Fractions, it will be seen both from the definition and 
the mode of expressing them, arise from division^ and may be 
treated as exp.essions of unexecuted division. The numerator an- 
swers to the dividend, and the denominator to the divisor. (Arts 
25, 182.) Hence, 

185* Tlie value of a fraction is the quotient of the numerator 
divided by the denominator. Thus, the value of f is two ; of -J- is 
one ; of ^ is one third, &c. Hence, 

186. ij^ the denominator remmns the same, multiplying the 
numerator by any number, multiplies the value of the fraction 63 
titat number. For, since the numerator and denominator answc 
to the dividend and divisor, multiplying the numerator is the sam* 
ais multiplying the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the value of the fraction. (Art. 185.) Thu^ the value of i^ ; 
now, multiplying the numerator by 3, the fraction becomes V* 
whose value is 6, and is the same as 2 X 3. 

187* Dividing the numerator by any number, divides the value 
of the fraction by that number. For, dividing the dividend, divides 
the quotient. (Art. 142.) Thus, f=2 ; now dividing the numera- 
tor by 2, the fraction becomes f , whose value is 1, and is the same 
as 2-r2. Hence, 

Obs. With a given denoramator, the greater the numerator, the greater will 
ee the value of the fraction. 

188* If the numerator remains the same, multiplying the de- 
nominator by any number, divides t he y^ ue of the fraction by thai 
number. For, multiplying the divAHnre have seen, divides th 

QVKST.— What is a complex fraction ? J84. From what do fractions arise? 185. 'That 
if the value of a fraction ? 186. What is the effect of multiplying the numentor. wrhile 
the denominator remains the same ? Explain the reason. 187. Wh.' I is the effect of di 
^ding the numerator? Obg, With a given denominator, what is the effect of increasing 
%e numerator 1 188. What is the effect of multipjyiag the denominator 1 
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quoflent. (A. 1. 143.) Thus, 'V'=^^ l now multiplying the denom- 
inator by 2, Ihe f taction becomes ft, whose value is 2, and is tlie 
same as 4-r2. 

ISfl* Dividing the denominator by any number, multiplies the 

value of the frojctvon by that number. For, dividing the divisor 

multiplies the quotient. (Art. 144.) Thus, -^-=4 ; now dividing 

the denominator by 2, the fraction becomes -^, whose value is 3» 

nd is the same as 4 X 2. Hence, 

Ob8. With a given numerator, the grealer the denominaUfr^ the less wiii ot 
the value of the fraction. 

1 90* It is evident from the preceding articles, that multiply^ 
ing tfie numerator by any number, has the same effect on the value 
of the fraction, as dividing the denominator by that number. 
(Arts. 18*, 189.) And, 

Dividing the numerator has the same effect, as multiplying the 
denominator. (Arts. 187, 188.) 

Obs. It will be observed, that multiplying or dividing the nuTtieratar of a 
fiaciion, has the same effect upon its value, as the same operation has upon 
a whole number ; but, the effect of multiplying or dividing the denaminaior is 
exactly contrary to that of the same operation upon a whole number. 

191* If the numerator and denominator are both multiplied 
or both divided by the same number, tlie value of the fraction will 
not be altered, (Art. 146.) Thus, V=3 ; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
V". whose value is 3. If both terms are divided by 2, the frac- 
'ion becomes f, whose value is 3 ; that is, J^^=-^=f =3. 

• 

192* Since the value of a fraction is the quotient of the 
numerator divided by the denominator, it follows. 

If the numerator and denominator are equal, the value b a unit 
or one. Thus, ^=1, ^=1, &c. 

Quest.— 189. W.iat Is the effbctl^Pncllng the denomina w1 Why t Ob$. Wltha 
given numerator, what ts the effect^Krreaslnf the denominator ? 190. What may t» 
done to the denominator to produce the same effect on the value of the fraction, as mjl 
tiplying the numerator by any given nnrolier 1 What to produce the same effect as divid- 
ing the numerator by any given number? 191. What Is the effect if the numerator and 
denominator are both multiplied, or both divided by the same number! 193 When ths 
tomeialor aid denominator an M^oal, what i» the value of the ftactiaiil 
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If the numerator is greater than the denominator^ the valme is 
greater than mie. Thus, t=2, f=lf. 

If the numerator is less than the denominator, the value is less 
than one. Thus, -^=1 third of 1, t=4 fifths of 1. 

193* Fi actions may be added, subtracted, multiplied, and 
divided, as well as whole numbers. But, in order to perfoim 
th( se operations, it is often necessary to make certain changes in 
Qit terms of the fractions. 

Obs It is evident that any changes may be made in the terms of a fraction, 
wbich do not alter the quotient of the numerator divided by the denominator ; 
lor, if the quotient is not altered, the value remains the same. Thus, the termr 

of the fraction ^ may be changed into -f , -J-, -^, &c., without altering its value ; 

for in each case the quotient of the numerator divided by the denominator is % 
Hence, for any given fraction, we may substitute any other fraction, which 
wih give the same quottefU, 



REDUCTION OF FRACTIONS. 

194* The process of changing the terms of a fraction into 
others, without altering its value, is called Reduction of Frac- 
tions. 

CASE I. 

Sx. 1. Ea^ce j^ to its lowest terms. 

First Operation, Dividing both terms of the 

2)M=iAr • again, 6)tV=-i- Ans, fraction by 2, it becomes -ft- : 

/4gain, dividing both by 5, we 
obtain -J-, whose terms are the lowest to which the given fraction 
can be reduced. 

Second Operation. If we dividQg||pth terms by 10, then 

10)^=-J- Ans, greatest cc^f^Bdivisor, (Art. 170,) the 

given fractiflHsbe reduced to its lowes 
terms by a single division. Hence, 

Q,t7B9T. — ^When the numerator is larger than the denominator, what ? Wh^n smallei, 
what ? Obs. What changes may be made in the terms of a fraction ? IM. What ll 
meaa: by reduction of fractions 1 195. How is a fraction redaced to its lowest torms 1 
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195« To reduce a fraction to its lowest terms. 

Divide the numerator and denominator by any number which 
will divide them both without a remainder ; and thus continue tJu 
ajeration, till there is no number greater than 1 that unit divide 
them exactly. 

Or, divide bcth the %Mmerator and denominator by their greatest 
common divisor ; tiee two quotients t/ience arising will be the loudest 
erms to which tlie given fraction can be reduced. (Art. 170.) 

Obs. 1. Since Judves are larger than twentietJis^ it may be asked, how the 
liraction i, can be said to be in lower terms than \^. It should be observed, 
(he expression lowest tennj has reference to the number of parts into which the 
nnit or thing is divided, and not to the value or size of the parts. Thus, in |, 
there are fewer parts than in -J-J ; in ■}•, there are fewn^ parts than in '^, &c. 
Hence, a fraction is said to be reduced to its lowest termSj when its numeratoi 
and denominator are expressed in the smallest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms; 
for, the numerator and denominator are both divided by the same number. 

3. When the terms of the fraction are small, the former method will gen- 
erally be found to be the shorter and more convenient ; but when the terms 
are large, it is often difficult to determine whether the fraction is in its simplest 
form, without finding the greatest common divisor of its terms. 

2. Reduce -ft to its lowest terms. Ans. \, 

3. Reduce ^, 11. Reduce ^tf. 

4. Reduce A. 12. Reduce tWt. 
6. Reduce tf. 13. Reduce tf-J. 

6. Reduce f f. 14. Reduce -}|t. 

7. Reduce H- 15. Reduce |^. 

8. Reduce f^. 16. Reduce ifH- 

9. Reduce -ftftr. 1*7. Reduce -HW- 
10. Reduce t¥t. 1^- Reduce Hff. 

CASE II. 

19 Reduce -V^ to a whole or mixed number. 

Analysis, — ^The objeq^Mkis example, is to Operation. 
^iid a whole, or mixed ^HPf* whose value is '7)23 

tqv4il to the given fraction. Now, since 7 3f Ant 

Cl0«sT.i-Oft*. What is mennt by the expression, lowest terms 1 When is a ftacflon 
■aid to be reduced to Its lowest terms ? Is the value of a fraction altered b)' rcducloL 11 
to it* lowest temu ? Why not. 
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sevenths make 1 whole one, 23 sevenths will make as many 
whole ones as 7 is contained times in 23. And 28-rV=3f. 
But the value of a fraction is the quotient of the numerator 
divided by the denominator. (Art. 185.) Hence* 

1 96* To reduce an improper fraction to a whole, or mixed 
number. 

Divide the numerator hy the denominator, and 'he quotient iM 
he the whole, or mixed number required, 

20. Reduce ^\jo 2i whole or mixed number. Arte, 6}-. 
Keduce the following fractions to whole or mixed nimabers : 

21. Reduce ^. 26. Reduce -W- 

22. Reduce ^. 27. Reduce ■^. 

23. Reduce f*. 28. Reduce -4iF. 

24. Reduce V- 29. Reduce -^H^. 

25. Re4uce H. 30. Reduce Htf*- 

CASE III. 
81. Reduce the mixed number 27| to an improper fmction. 

Ojyeration, 
Analysts, — In 1 there are 5 fifths, and in 27 27| 

there are 27 times as many. Now 5 X 27=135, 5 

and .2 fifths make 137 fifths. Hence, -4^ Am 

197* To reduce a mixed number to an improper fraction. 

Multiply the whole number hy the denominator of the fraction^ 
and to the product add the given numerator. The sum placed over 
the given denominator, will form the improper fraction required, 

Obs. 1. Any whole number may be expressed in the form of a fraction with- 
out altering its Yalue, by making 1 the denomin^fj^ 

2. A whole number may also be reduce^B^^Ktion of any denominator, 
by multiplying the given number by the n^UFdenominatai \ the product 
will be the numerator of the fraction required^^ 

Qdkbt. — 196. How is an improper iVaction redaced to a Whole or mixed number 1 
197. fiow reduce a mixed number to an improper fraction ? Obs, How express a whole 
munter in the fomi of a (h«tion 1 How reduce it to a fraction of a given deBominator f 
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Thus, 26 may be expressed by ^, -^, or ^f^, «fec., for 29=^ 
.^i=-4iL=A^, ^c. So 12=-V=V=¥=y, for the quotient of 
each of these numerators divided by its denominator^ is 12. 

82. Reduce 14^ to an impropei fraction. Ans, ^. 
Iteduce the following numbers to improper fractions : 

83. Reduce 17f. 38. Reduce 856^. 

84. Reduce 25|. 39. Reduce 1304^. 
86. Reduce 48f . 40. Reduce 4726i. 

86. Reduce 70-1%. 41. Reduce 446 to tenths. 

87. Reduce 116iV- ^2. Reduce 672 to eighths. 
43. Reduce 3830 to one hundred and fifteenths. 

44^ Reduce 6743 to six himdred and twenty-fifths. 

CASE IV. 
46. Reduce -f of -| to a simple fraction. 



Analysis. — | of •} is 2 times as much as 1 third of -f. Now t 

7 . . ' 

of i is qttk, or Tff ; for, multiplying the denominator divides the 

value of the fraction. (Art. 188.) And 2 thirds is 2 times ift-, or 

-HT-, which is equal to j^, or t%. (Art. 196.) The answer is i^. 

Obs. This operation consists in simply multiplying the two numerators to- 
gether and the two denominators. Hence, 

198* To reduce compound fractions to simple ones. 
Multiply all the numerators together for a new numerator, and 
all the denominators together for anew denominator, 

Obs. 1. That a compound fraction may be expressed by a simple one, is evi- 
dent from the fact that a part of a part^ must be equal to som€ part of the 
wh/fle. 

2. The reason of the rule may be seen from the analysis of the preceding 
ojrample. 

46. Reduce f of f d^U|^ to a simple fraction. 

^fff Ans. -iff^, or A- 

47. Reduce ^ of ^ of i^ of VV to a simple fraction. 

48. Reduce ■}■ of •§■ of f of i of -ft^ to a simple fraction. 



QvBBT.— 198. How are compound fractiona reduced to simple ones? 
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• - \ 

49. Reduce f of f of iV of t^ to a simple fraction. 

60. Reduce ^ of f of f of -(^ of f to a simple fraction. 

Analysis, — Since the product of Operation. 

the numerators is to be dinded 1 t ft -5 . ^ ft 

by the product of the denomina- ^ ) .4 7 0*^ 64 
tors, we may cancel the factors 2, 

8, and 4, which are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value. (Art. 191.) Multiplying the 
remaining factors together, we have ^, which is the answer re- 
quired. Hence, 

199* To reduce compound fractions to simple ones by 
Cancelation. 

Cancel all the factors which are common ta, the numerators and 
denominators ; then multiply the rertiainin^f terms togetlier as he- 
fore, (Art. 198.)- 

Obs. 1. The reason of this rule depends upon the fact that the numerator 
and denominator of the new fraction are, in e/Tect, divided by the same num- 
liers J for, caiiceling a factor of a number divides the number by that factor. 
(Art. 148.) Consequently the value of the fraction is not altered. (Art. 191.) 

2. This method not only s/iortens the operation of multiplying, but at the 
name time reduces the answer to its lovxst terms. A little practice will give 
the student great facility in its application. 

61. Reduce f of i4 of f to a simple fraction. 

Operation, 

3 First we cancel the 8 and 8 in the 

$ ^1$ ^$ 8 . numerator, then the 24 in the denomina- 

$ f4 1 1 ' tor, which is equal to the factors 3 into 8. 

Finally, we cancel the 5 in the denomina- 
tor and the factor 6 in the numerator 15, placing the other factor 
8 above. We have 3 left in the niuneratQ|^and 7 in the denom 
inator. Ans. f. ^I^B 

62. Reduce f of f of f of +t to a sia^i^raction. 

63: Reduce f of f of -J^ of -ft- of f to a simple fraction. 

QuiiT.— 199. How by cancelation 1 How does it appear that this method n^lll glT« Um 
tnie answer 1 Ob». What advantacei does this method possess 7 
T.H. Q 
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54. Rtdwie f of f of f of f of -ft- to a simple friction. 

55. Reduce f of tV of ^ of -H- to a simple fraction. 

56. Reduce f of -H of f of nV to a simple fraction. 

57. Reduce f of -fj of +^ of tJ to a simple fraction. 

58. Reduce i of -tV of if*f of | of f to a simple fraction. 
59 Reduce i of f of 4f of f of f to a simple fraction. 
601^ Reduce f of 3+ of -J of A of i to a simple fraction. 
tV^te.— For reduction of complex frActJons to nmple ones, lee Art 339 

CASE V. 

£z. 61. Reduce i ana ^ to a common denominator. 

Note. — Two or more fractions are said to have a common denomimUorf frhen 
they have the same denominator. 

Solution. — If both terms of the first fraction ^, are multi- 
plied by the denominator of the second, it becomes -^ ; and if 
both terms of the second fraction •}-, are multiplied by the de- 
nominator of the first, it becomes ■^. Thus the fractions -rtr and 
ff have a common denominator, and are respectively equal to the 
given fractions, viz: TS^=i, and -ft=i' (Art. 191.) Hence, 

200« To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except iU 
oum for a new numerator^ and all the deMfiM^bore together for a 
common denominator. ^ 

62. Reduce i, f, and f to a common denominator. 

Operation. 
1X4X6=24 \ 

3 X 3 X 6=54 > the three numerators. 
5X3X4=60 ) 
3 X 4 X 6s=7 2 the common denominator. 

Ans. ^j[, ff, and fjj. 

Obs. The reason that ^^Bfe** of reducing fractions to a common denom 
mator does not alter thei^HHpB because the numerator and denominator of 
each of the given fractions, aremultiplied by the same numben ; and muUipLyu^ 

QuMT.— Able. What Is meant by a common denominator 1 800. How are ftnctioBB r» 
dneed to^ common denominator ? Ob». Does the [focese of rednduf flracttoas to a eon 
deoomiaator alter their valuel Why nott 
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both tho numerator and demiminator of a fraction by the same number, doea 
not alter its value. (Art. 191.) 

63. Reduce -f, f, -J-, and -j^ to a common denominator. 

64. Reduce f , i, f , and f to a common denominator. 
Reduce the following Ihictions to a common denominator : 
,65. Reduce i, i, i, and f . 69. Reduce if, fj, and fj. 
66. Reduce ^, -f, f , and |. 70. Reduce -if, -ftftr» a^B ff. 
67 Reduce |, ^, -ft, and ^. 71. Reduce i*, f*, and H. 
68. Reduce ft:, f , +|, and f . 72. Reduce M, W.^and Hi. 

CASE VI. 

73. Reduce i, •}, and -I to the least common denominator. 

Analysis, — ^We first find the least Operation, 
common multiple of all the given de- 2)3 'M " 8 
nominators, which is 24. (Art. 176.) 2 )3 ^^ 2 ^^ 4 
The next step is to reduce the given 3 " 1 " 2 
fractions to twenty-fourths without Now 2X2X3X2=24, the 
altering their value. This may evi- least common denominator, 
dently be done by multiplying both 

terms of each fraction by suph a number as will make its denom- 
inator 24. (Art. 191.) Thus 3, the denominator of the first frac- 
tion, is contained in 24, 8 times ; now, multiplying both terms of 
the fraction -J- by%, it becomes -jft-. The denominator 4, is con- 
tained in 24, 6 times ; hence, multiplying the second fraction -J by 
6, it becomes -J-f. The denominator 8, is contained in 24, 3 times : 
and multiplying the third fraction f by 3, it becomes if. There- 
fore fh> if > and if are the fractions required. Hence, 

201« To reduce fractions to their least common denominator. 

I. Find the lectst common multiple of all the denominators of 
the given fractions, and it tpillj%e the leaet common denomtnatar. 
(Art. 176.) ]^^ 

II. Divide the least common denMmiator hy the denominatf^ 
of each given fractim, and multiply tlie quotient by the numerator^ » 
the products will he the numerators of the fraetions required, 

' ' " I '■ I I - ■' — . - I- !■ I i n ' .1 I I I » 

Qsotwt -^1. How jtn fraetioM redneed to the Imst eommon denomlnsiQr t 
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Qbs. 1. Thtf proccti, in effect, multipliei both the nnmerator vad denoinina* 
lor of the given fractions by the same number, and consequentljr does not altei 
their value (Art. 191.) 

2. The rule supposes each of the given fractions to be reduced to its Uncest 
termn ; otherwise, the least common multiple of their denominators may not be 
the least common denominator to which the given fractions are capable of being 
reduced. Thus, the fractions \, f, and -y^, when reduced to the least com- 
mon dentin ator as they stand, become -j^, -^, and -y^. But it is obvious 
that these fractions are not reduced to their least common denominator; for, 
they can be reduced to 1, |, and J. Now, if the given fractions are reduced 
lo the Intcest terms^ they become i, i, and |, and the leasf ranvmon muUiple of 
their denominators, is also 4. (Art. 17B.) 

3. By a moment's reflection the student will often discover the least common 
den minator of the given fractions, without going through the ordinary pro- 
cesr of finding the least common multiple of their denominators. Take the 
fra 4ons -^^ -J-, and -f^ ; the least common denominator, it will be seen at a 
g\9 ce, is 4. Now if we multiply both terms of -^ by 2, it becomes ^ ; and if 
Wf livide both terms of -^ by 3, or reduce it to its lowest terms, it becomes i, 
Tl 18 the given fractions are equal to |, |, and 1, and are reduced to the least 
ct» mon deiwminaior. 

74. Reduce ^, f, and -f to the least common denominator. 

Operation, Now 2 X 2 X 3 X 2 = 24, the least com. denom. 

2)4 " 6 " 8 Then 24-r4=6, and 6X3=18, the 1st num. 

2)2 " 3 " 4 24—6=4, and 4X6=20, the 2d 

1 '' 3 ''^ 24-r8=3, and 3 X '7=2^ the 3d 

Arts, -i^, fj, and -H. 

75. Reduce 4 and ^ to the least common denominator. 
Reduce the following fractions to the least common denomimitor: 
^6. A, f, h and A, 84. ff, fj, ff , and ffr. 

77. i, f, and i. 85. -ft, fi, if, and /j. 

'78. i, f, h and H. 86. A, if, if, and |f . 

79. i, f, i, and ft. 87. if, f i, ft, and f^. 

80. f, i, f, and i4. . 88. f|, \h H, and if. 

81. i, ft, it, and ff. 1§ 89. ^, H, if, and H- 

82. ft, it, ft, and ff . , 90. fi, if, W. and ft*r. 

83. f, f, it, and ii. 91. fi, i^ft, H, and jft^. 






aucsT.— Oi«. Does this process alter the v&lae of the fjiven fltctioasi Why Mtl 
ITbat doM this rule suppose respecting the given flraetloiu 1 
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Ex. 1. A beggar meeting four persons, obtained f of a dollar 
from the first, f from the second, f from the third, and f- from 
the fourth : how much did he receive from all ? 

Solution. — Since the several donations are all in the same pana 
of a dollar, viz : sixths, it is plain they may be added together in 
the same manner as whole dollars, whole yards, &c. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 13 
sixths. Ans, ^, or 2f dollars. 

Ex. 2. What is the sum of 1 and f ? 

Obs. a difficulty here presents itself to the learner ; for, it is evident, that 
2 thirds and 3 fourths neither make 5 thirds^ nor 5 fourths, (Art. 51.) This 
difficulty may be removed by reducing the given fractions to a common de- 
nominator. (Art. 200.) Thus, 

Operation, 

IJJ^I^j thence numerators. 
3X4=12, the common denominator. 

The fractions, when reduced, are ft and -ft; now 8 twelfths X 
9 twelfths=l7 twelfths. Ans, -J-f, or 1-ft. 

202* From tff&se illustrations we deduce the following general 

RULE FOR ADDITION OP FRACTIONS. 

Reduce the fractions to a common denominator ; add their nU' 
merators, and place tJve sum over the common denominator. 

Obs. 1. CompounB fractions must, of course, be reduced to simple ones, be- 
fore attempting to reduce them to a common denominator. (Art. 19H.) 

2. Allxed numbers may be reduced to improper fractions, and then be added 
according to the rule; or, we may add the whole numbers and fractional parts 
separately, and then unite their sums. 

3. In many instances the operation may be shortened by reducing the gives 
fractions to the least common denominator. (Art. 120 ) 

QmcsT.— 202. How are flraetions added? Obs. What must be done with eanyounA 
frBctloos 7 How are mixed a *mben added 1 How may th* operation (requently be short' 
•Bed* 



ISO ADDITION OF [SbGT. VII 

EXAMPLES. 

8. Wliat is the sum of i, f , and f ? Ans. V=2. 

4. What is the sum of i, |, f , and ^ ? 

5. What is the sum of ^, f, i, and -f ? 

6. What is the sum of f , i, H» and i ? 

7. What is the sum of •}, -ft, f , and -^ ? 

8. Wliat is the sum of f , -f , A", and A ? 

9. What is the sum of f, iV, f , and f ? 

10. Wliat is the sum of f , ^, i, and V ? 

11. What is the sum of i, -J-, -J-^ f , and f ? 

12. Wliat is the sum of -f of i, f of f, and f ? 

13. What is the sum of i of f, f of i, and -ft ? 

14. What is the sum of f of | of i of i, and i ? 

15. What is the sum of f , | of 3, f of i, and f ? 

16. What is the sum of 4i, 8i, 2^, 6i, and -J ? 

17. Wiiat is the sum of i of 6, -f of 2, 3^ and 6f ? 

18. What is the sum ot f, fj, -J^, fj, and 4i ? 

19. What is tlie sum of 21^, 35i, ff, and f of i? 

20. Wliat is the sum of i of f , ^, 6i, 1|, and i ? 

21. Wliat is the sum of i and iS ? 

AW«. — It \s obvious, if two fractions, each of whose numcratafs k 1, are re- 
duced to a coiiunon denominator, the new numeraturs will be the same as tbe 
given denominators. (Art. 200.) Thus, if -J- and -^ ai^rcduced to a common 
denominator, the new numerators will be 12 and 8, thesame as tlie given de- 
nominators. Now, the sum of the new numerators, placed over the product 

124-8 20 
of the denominators, will be the answer; (Art. 202;) that is «: >=nr> **' 

^^, the answer required. Hence, 

203* To find the sum of any two fractions whose numerators 
are one. 

Add tlie denominators together, place this sum over their prod- 
uct , and tlie result will he tlie answer required. 

Ods. 1. The reason of this rule may be seen from the fact that the opera 
tion is the same as reducing the given fractions to a common denominator 
then nihlinji their numerators. 

2. When the njnnerators of two factors are the same, their «<m may be mund 



QuBflT.— 90.1. liow is the sum of any two ftrac'tions found whose n'nmeiatora are 1 1 
Ob£, How ftud the soin of two fractions whose nuiueraton are the same 1 



t 

Arts, 203, 204,] fractions, ISl 

by multiplying the sum of the two denominators by the eamnufn numeraiarf 
and placing the result over the product of the given denominators Thus, tb» 

turn of I and f 18 equal to i--i-^— =j^=j^, or 1-fy. 

22. What is the sum of i^ and tV ? Of iV and ti ? 

23. What is the sum of -gV and ^r ? Of i»f and i^? 

24. What is the sum of -^ and Vjr ? Of tJt and nHhr ? 

25. What is the sum of f and -fr ? Of t^ and -ft- ? 
2C What is the sum of iJ and jf ? Of ii and -fi ? 

27. What is the sum of U and if ? Of f» and -fiftr ? 

28. What is the sum of 5 and -f ? 

^oU. — ^The design in this and the following examples, is to incorporate tht 
integers with the fractions, and express the snavrer fraetioruUly. 

Soluti(m.—5=^. (Art. 197. Obs. 2.) Now -yt+|=J^ Ans. 

204« Hence, to add a whole number and a fraction together. 

Reduce the whole number to a fraction of the same denominator 
as that of the given fraction ; then adcPtlmr numerators together. 
(Arts. 202, 197. Obs. 1, 2.) 

Note, — The process of incorporating a whole number with a fraction, is the 
same as that of reducing a mixed number to an improper fraction. (Art 197.^ 

29. What is the sum of 45 and f ? 

30. Wliat is the sum of 320 and t^ ? 

31. Wliat is the sum of 452 and -^"t 

32. Wiiat is the sum of 635+f +4271^4:1 625| ? 

33. What is the sum of 195H+600H+5630fJ-|-160f ? 
84. What is the sum of 67lff+483+f-f-842lH+4325i? 

-^ 35. What is the sumof 590-H-+100f++4005if+3020TV? 
Z^, What is the sum of 239+?+ 644|i+ 1650+4 +4500tV? 
87 What is the sum of 6563i+1000i-|-18301-f 830Ci? 

38. What is the sum of 856-H-+46f +165i+600f +321-| ? 

39. What is the sum of 41i+105|+300i+241f+472|? 

40. What is th^sum of 8672|+163645i+1800f +66251-,^! 

41. Wliat is the sum of 26003++19352|+92831+68G93f ? 

42. What is the sum of 19256W+45600|+f *of f of f ? 

43. What is the sum of ^ of 28+6i+45?+i of 300 ? 

»■ " ■ »-■ ■ ■'• ^ ^ ■ ■ I i_ 

UuisT.— S04 How add a whole number aD<l a fraction 1 



» 
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SUBTRACTION OP FRACTIONS. 

205* Ex. 1. A man bonght i^ of an acre of land, and after- 
irards sold ^ of it : how much land had he left ? 

Solution. — 7 tenths from tenths leave 2 tenths. 

Ans. -]\ of an acre. 

? A laborer having received { of a dollar for a day's worky 
pent i of a dollar for liquor : how much money had he left ? 

Note. — The learner meets with the same difficulty here as in the second ex* 
ample of adding fractions; that is, he can no more subtract ^E/^^s from eightM, 
than he can add ffths to eighths ; for, -f ofa doUaY taken from -} of a dollar wiS 
neither leave 4 ffths^ nor 4 eighths. The fractions must therefore be reduced 
to a common denominator before the subtraction can be performed. 

Operation. 

3 v8— 24 ( ^^® numerators. (Art. 200.) 

8X5=40, the common denominator. 
The fractions become ^ and -H. Now f^ — H=i+ -^^« 

206* From these illustrations we deduce the following general 

RULE FOR SUBTRACTION OP FRACTIONS. 

Reduce the given fractions to a common denominator ; subtract 

the less numerator from the greater, and place tlie remainder over 

the common denominator. 

Obs. Compound fractions must be reduced to simple ones, as in addition of 
fractions. (Art.*198.) 

EXAMPLES. 

8. From f take \. Ans. /t. 

4. From f f take A- 9. From if take if. 

5. From U take if. 10. From -f of f take i of i. 

6. From if take \. 11. From f of i take i of i. 
1. From f-i take if 12. From i of 40 take i of 20. 
8. From fj take -f |. 13. From f of | of i take i of i 

QussT.— 306. How is one fraction subtracted from another 1 Oft. Wlat is to be oons 
with compound fractions ? 



4ats. 205-208.] fractions. 12S 

207 • Mixed numbers may be reduced to improper fractions, 
then to a common denominator, and be subtracted ; or, the frac- 
tional part of the less number may be taken from the fractional 
part of the greater, and the less whole number from the greater. 

14. From 9i take 7^. 

First Operation, Second Operation. 

7f=^ n 

Am, f=clf, or 1-J-. Am, If, or 1^. 

Note, — Since we cannot take 3 fourths from 1 fourth, we borrow a nnii ji 
the second operation and reduce it to fourUu^ which added to the 1 fourth, 
make 5 fourths. Now 3 fourths from 5 fourths leave 2 fourths : 1 to carry to 
7 makes 8, and 8 from 9 leaves 1. 

16. From 25f take 13|. \1, From l78i? take 66f. 

16. From 230iiV take 160-^. 18. From 761ff take 482t«A' 

19. From 6 take f. 

Suggestion, — Since 3 thirds make a whx>le one, in 5 whole ones 
there are 15 thirds; now 2 thirds from 15 thirds leave 13 thirds. 
Ans, ^, or 4-^. Hence^ 

208* To subtract a fraction from a whole number. 

Change the whole number to a fraction having the same denom- 
inator as tl^e fraxition to he subtracted, and proceed as before, 
(Art. 197. Obs. 2.) 

Obs. If the fraction to be subtracted is a proper fraction, we may simply 
borrow a unit and take the fraction from this, remembering to diminish the 
whole number by 1. (Art. 69. Obs. 1.) 

20. From 20 take f. Ans, 19|. 

21. From 135 take 9^. 26. From 729 take 125if. 

22. From 263 take 24^+. 27. From 1000 take 25^, 

23. From 168 take 30f . 28. 'From 563 take 562^. 

24. From 667 take lOOf^. 29. From 9263 take 999^. 
26. From 634 take 342f 30. From 857 take 785 H. 

QuBST.— 907. How are mixed iiTimben subtracted ? 908. How ii a fraction •ubtraelsfe 
ftom a whole number ? 

6* 



124 MULTIPLICATION OF [SeCT. VIL 

MULTIPLICATION OP FRACTIONS. 

209* We have seen that multiplying by a wliole number, v 
taking the multiplicand as many times as there are units in the 
multiplier. (Art. 82.) On the other hand. 

If the multiplier is only a part of a unit, it is plain we must 
take only a part of the multiplicand. That is, 
* Multiplying by i, is taking 1 half of the multiplicand once^ 
Thus, 12Xi=6. 

Multiplying by •^, is taking 1 third of the multiplicand once» 
Thus, 12xi=4. 

Multiplying by f, is taking 1 third of the multiplicand tmce^ 
Thus, 12X1=8. Hence, 

210* Multiplying hy a fraction w taking a certain PORTioir 
of the multiplicand as many tim^s, as there are like portions of a 
unit in the multiplier. 

Obs. If the multiplier is a unU or 1, the product is equal to the multiplicand ; 
if the multiplier is greater than a unit, the product is gregler than the multi- 
plicand ; (Art 82 ;) and if the multiplier is less than a unit, the product ii 
kss than the multiplicand. 

CASE I. 
21 !• To multiply a fraction and a whole number together. 
Ex. 1. If 1 man drinks -} of a barrel of cider in a month, how 
much will 5 men drink in the same time ? 

Analysis. — Since 1 man drinks ■} of a barrel, 5 men will drink 
5 times as much; and 5 times 2 thirds are 10 thirds; that is, 
JX5=V^, or 3i. (Art. 196.) Ans. 3i .barrels. 

Ex. 2. If a pound of tea costs i of a dollar, how much will 
I pounds cost ? 

Solution,— iX^=^; and -^=2^, or 2i doiis. Ans. 
Or, since dividing .the denominator of a fraction by any num 
iei . multiplies the value of the fraction by that number, (Art. 189,) 

Qi:b«t.— 209. What is meant by multiplying by a whole number 1 210. What is meant 
•7 mnltiplyini; by a fraction ? Obs. If the multiplier is a unit or 1, what is the product 
squai to 1 When the multiplier is gieater than 1, how U the product, compared with tbd 
naltipUcand 1 When less, how 1 



Arts. 209-2 13. J fractions. 125 

if we divide the denominator 8 by 4, the fraction will become ft 
which is equal to 2^, the same as before. Hence^ 

2 1 2« To multiply a fraction by a whole number. 

Multiiyly the numerator of the fraction hy tlte whole .number^ 
mnd write the product over tlie denomitiator. 

Or, divide the denominator by the wltole number, when this can 
be done witlumt a remainder, (Art. 189.) * 

Obs. 1. A fraction is multiplied into a number equal to its dtwminiUor by 

mncding the denominator. (Ax. 9.) Thus 4-X7=4. 

2. On the same principle, a fraction is multiplied into any factor m its <i0- 

nominaioT^ by canceling that factor. (Art. 189.) Thus, -^X3=|-. 

3. Since multiplication is the repealed addition of a number or quantity to 
Uself (Art."^,) the student sometimes finds it difficult to account for the fact 
that the product of a number or quantity by a proper fraction, is always less 
than the number multiplied. This difficulty will at once be removed by re- 
flecting that mvUijtlylng by afractioti is laJcing or repeating a certain portion 
of the multiplicand as many times, as there are like portions of a wnit in the 
multiplier. (Art. 210.) 

EXAMPLES. 

3. Multiply ft by 16. Am. ^^ or 10^. 

4. Multiply -H by 8. 0. Multiply ff by 165. 
6. Multiply fj- by 30. 10. Multiply fH by 100. 

6. Multiply fi by 27. 11. Multiply -f^ by 630. 

7. Multiply -Hi by 45. 12. Multiply f? by 1000. 

8. Multiply -H l)y 100. 13. Multiply fH by 831. 
14. Multiply 12| by 8. 

Operation, ^ 

12f 8 times f are ^, which are equal to 6 and \. 

8 Set down the i. 8 times 12 are 96, and 5 (which 

Ans, 101-^. arose from the fraction) make 101. Hence, 

2 1 3« To multiply a mixed number by a whole one. 

Multiply the fractional part and the whole numbef* separately 
mnd unite the products, 

QcKST.— SI3. How multiply a (Vnetlon by a whole number T Ob» Ifow is a fta«^tkm 
■nltiplled by a number eqcal to its denominator 1 How by any foctol la its dsnomtnatoct 
il3. How to a mbced number multiplied by a whole one % 
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15. Multiply 45i by 10. Ans, 451f 

16. Multiply 8lf by 9. 19. Multiply 127+ by 35. 

17. Multiply 31 -H by 20. 20. Multiply 48^ by 47. 

18. Multiply 118+i by 25 21. Multiply 250-ft by 50. 

214* Muliijylying by a frojction^ we have seen, is taking a 
certain portion of the multiplicand as many time^, as there are 
Ske portions of a unit in the midtiplier. Hence, 

To multiply by \ : Divide the multiplicand by 2. 

To multiply by ^ : Divide the multiplicand by 3. 

To multiply by -J- : Divide the multiplicand by 4, (fee. 

To multiply by ^ : Divide by 3, and multiply the quotient by 2. 

To multiply by f : Divide by 4, and multiply the qu&tient by S, 

215* Hence, to multiply a whole number by a fraction. 

Divide the multiplicand by the denominator, and multiply the 
quotient by the numerator. 

Or, multiply the given numher by the numerator, ofind divide the 
product by the denominator. 

Obs. 1. When the given number cannot be divided by the denominator 
without a remainder, the latter method is generally preferred. 

2. Since the p) oduct of any two numbers is the same, whichever is taken 
for the multiplier, (Art 83,) the fraction may be taken for the multiplicand, 
and the whole number for the multiplier, when it is more convenient 

22. If 1 ton of hay costs 21 dollars, how miich will f of a tox 

cost? 

Operation. 
Analysis — Since 1 ton costs 21 dollars, ^ of 4)21 

a ton will cost f as much. Now, 1 fourth of 21 6-J- 

is VJ ^^^ i ^^ 21 is 3 times as much; but 3 

?l^3^?l><?^^, or 16| dollars. Ans. 16^ doUk. 

4 4 4 

23. Multiply 136 by i. Ans. 45 i. 

24. Multiply 432 by i. 26. Multiply 360 by }. 

25. Multiply 635 by \. 27. Multiply 680 by f . 

QrceT.~41S. How is a whole number mulUplied ty a flractloD ) SIO. How find a Pant 
Htmal part of a namber 1 



Arts. 21 J-217.] fractions. 127 

28. Multiply 612 by f . 81. Multiply 660 by A- 

29. Multiply 710 by |. 32. Multiply 840 by «. 

30. Multiply 766 by H- 33. Multiply 976 by iff. 

216* Since multiplying by a fracHort is taking a certain por- 
tion of the multiplicand as many times, as there are like portions 
of a unit in the multiplier, it is plain, that the process of finding 
a frcLCtional part of a number, is simply multiplying the number 
by the given fraction, and is therefore performed by the same rule. 

Thus, f of 12 dollars is the same as the product of 12 dollars, 
multiplied by -f; and 12X1=8 dollars. 

Ob8. Th^^ocesB of finding a fractional part of a number, is often a source 
of confusi^^^d perplexity to the learner. The difficulty arises from the 
erroneous impression that finding 9. fractional part, implies that the given num- 
ber mast be divided by ihefractianj instead of being muUipHed by it. 

34. What is ^ of 467 ? Ans, 266-ft. 

35. What is if of 16245 ? 38. What is -|H of 5268 ? 

36. What is H of 25000 ? 39. What is |ff of 45260 ? 

37. What is -^V of 4261 ? 40. What is -ftVir of 462120 \ 

41. Multiply 64 by 5+. 

Operation, 

2)64 We firit multiply 64 by 6, then by f, and the 

5i sum of the products is 362. But midtiplying by 

320 i is taking one half of the multiplicand once. 

32 (Arts. 82, 214.) Hence, 
Ans, 362. 

217« To multiply a whole by a mixed number. 

Multiply first by the integer, then by the fraction, and add the 
products together, (Art. 214.) 

42. Multiply 83 by 7i. Ans, 697f. 

43. Multiply 46 by 8+. 47. MHltipiy 226 by SOf. 



^ 

^ 



44. M dtiply 72 by 10\, 48. Multiply 342 by 20f. 

46. Multiply 93 by 121. 49. Multiply 432 by 36f ^ 

46. Multiply 184 by 18^. 60. Multiply 685 by 42^. 



UnBST>-817. How Is a whole number mnltlplted by a nUzed avinber f 
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61 M^iltiply 126 by 10^. 66. Multiply 467 by 12H. 

62. Multiply 26 by lOif 67. Multiply 107 by 47H- 

63. Multl|>ly 256 by 17A* 58. Multiply 510 by 85if. 

64. Multiply 196 by 41ii. 59. Multiply 834 by 89iV- 
66. Multiply 341 by 30^. 60. Multiply 963 by 96H. 

CASE II. 

2 1 8« To multiply a fraction hy a fraction, ,i 

£x 1. A man bought f of a bushel of wheat, at { of a dollaf 
per bushel ' how much did he pay for it ? 

Analysis, — Since 1 bushel costs | of a dollar, •)- of .a bushel 
must cost i of i, which is ^ of a dollar ; for, mul|l|^ing the 
denominator, divides the value of the fraction. (Art. 1^^ Now, 
if i of a bushel costs i^ of a dollar, f of a bushel will cost 4 times 
as much ; and 4 times -h are -Jf, or -ft dolls. (Art. 195.) 

Ans. 1^5 of a dollar. 

Or, we may reason thus : since 1 bushel costs { of a dollar, 
|- of a bushel must cost f of ) of a dollar. Now ^ of i is a com- 
pound fraction, whose value is found by multiplying the numera- 
tors together for a new numerator, and the denominators for a 
new denommator. (Art. 198.) 

Solution, — |xi=ff, or t^ dollars, Ans, Hence, 

2 1 9« To midtiply a fraction by a fraction. 

Multiply the numerators together for a mew numerator, and th$ 
denominators together for a new denominator, 

Obs. 1. It will be seen that the process of multiplying one fraction^by an- 
other, is precisely the same as that of reducing compound fractions to simple 
ones. (Art. 198.) 

2. The recLSon of this rule may be thus explained. Multiplying by a fractioa 
is taking a certmn part of the multiplicand as many times, as there are lihs 
ptrls of a unit in the multiplier. (Art. 210.) Now multiplying the denomina- 
tor of the muHiplicand by the denominator of the multiplier, give£ the valuo 
tf only on£ of the parts denoted by the given multiplier; (Art. 188;) we there- 
fore multiply this new product by the numerator of the multiplier, to find th« 
numher of parts denote 1 by the given multiplier. (Art 186.) 

QuKBT.— 319. How Is a fraction multiplied by a fraction 1 Obs. To what Is the 
of muIABly^nC°* ^"'^^*^ b# "^^i^^ '^^^^ 



Arts. 218-220.] fractions. 130 

2. Multiply i by f . Ans. A=i. 

3. Multiply 1 by A- 6. Multiply « by 4*. 

4. Multiply -li by «. 7. Multiply ff by «. 4! 
6. Multiply a by H- 8. Multiply f| by iff. 

9. What is the product of f into i into -14 into -J into •} ? 

10. What cost 6| yards of cloth, at 4^ dollars per yard ? 

• 

-4na/ysw.— 4^ dollars=f , and 6-} yards=-y. (Art. 197.) Now 
♦ lX-V=-4^> or50. (Art. 196.) ^iw. 30 dollars. Hence, 

220* When the multiplier and multiplicand are both tntzed 
numbers, they should be reduced to improper fractions, and then 
be mulfi plied according to the rule above. 

Ob8. Mmd numbers may also be multiplied together, wiHuyui reducing them 
to improper fractions. 

Take, for instance, the last example. We first multiply by 4, Operatiai^ 

the whole number. Thus, 4 times -f are -}, equal to 2 and -} ; 6| 

set down the {, and carry the 2. Next, 4 times 6 are 24, and 4} 

S to carry are 26. We then multiply by |, the fractional part 2G| 

Thus, I of 6 b 3 ; and } of 2 thirds is \, The sum of the two 3| 

partial products is 30 dollars, the same as before. 30 dollf. 

11. Multiply 6f by 2if. 23. Multiply 246tV by f|-. ' 

12. Multiply 8t\ by 6f. 24. Multiply 9 Iff by f of -f. 

13. Multiply 13f by 17-J. 26. Multiply 1476 by f of 21. 

14. Multiply 16f by 20f. 26. Multiply 34i by f of 68. 
16. Multiply 30f by 44-^. 27. Multiply 800 by f of 1000. 

16. Multiply 63fi by 60f. 28. Multiply ^ of 76 by f of 28. 

17. Multiply 17-ft by 25++. 29. Multiply 2+ by f of f of 85. 

18. Multiply 47ff by l7if . 80. Multiply f of 2+ by f of 61. 

1 9. Multiply 61tV by 32|+. 31. Multiply f of lOf by f of 8f . 

20. Multiply 7114- by 456^. 82. Multiply f of 16i by f cf Of. 

21. Multiply 83A by 61^i 33. Multiplyf of-i^ffOf 20by25i. 

22. Multiply 96f^ by 72ff . 34. Multiply ff of 65+ ly 46+. 
36. What cost 125+ bbls. of flour, at 7f dollars per barrel? 
86.' What cost 250f acres of land, at 25+ dollars per acre ? 
87. If a man travels 40f miles per day, how far will he travel 

in 135+ days? 

QVBST.n-SSO. When the mttlUpUer and multiplieand are mixed numNen, how pioeeed 
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CONTRACTIONS IN MULTIPLICATION OP FRACTIONS. 

£z. 1. Multiply i b J t and ^ and i and f. 

Operation. Since the factors 3, 5 and 8 vm 

$$$!*!*! common to the numerators and denom- 
#011>2 22 inators, we may cancel them; (ArU 

191 ;) and then multiply the remain- 
ing factors together, as in reduction of compound fractions to sim -w 
pie ones. (Art. 199.) Hence, 

22 !• To multiply fractions by Cakcslation. 

Cancel all the factors commcfa both to the numerctoa and d^ 
nominators ; then multiply together the fojctors retnaifwiff in the 
numerators for a new numerator, and those remmning in the de- 
notninators for a new denominator, as in reduction of compound 
fractions, (Art. 199.) 

Ob8. 1. The reason of this process may be seen from the fsct that the product 
of the numerators is divided by the same numbers as that of the denominators, 
and therefore the value of the answer is not aUered, (Art. 191.) 

S. Care must be taken that the factors canceled in the numerators are ev^ 
actly equal to those canceled in the denominators. 

2. Multiply ■} by f and f . 'Ans, f . 

8. Multiply f by -f into f. 1. Multiply f of f by +f . 

4. Multiply f by iV into f . 8. Multiply ft- by f f of ^. 
6. Multiply -^ by i into f . 9. Multiplj Ji of 4 by -ft-. 

6. Multiply I by f of f . 10. Multiplj 3f by if of 8 

11. Multiply t by i and f andf and f. 

12. Multiply ^ by -J- and -ft- and ft^ and -H. 

13. Multiply tt by t and j^ and -ft and -ft . 

14. Multiply -ft into fi into -f into •§• into -fi, into f. 

15. Multiply ftr into ff into ^ into -f-f into f into -H. 
, 16. Mtdtiply ff into -ft into f into -ft into ft into f . 

17. What must a man pay for 3^ barrels of flour, when flcor It 
worth 6 dollars a barrel ? 



QuBiiT.— 231. How are IVactioni multiplied by eancelaUon ? Oi«. How doe> U appeik- 
ftuti this process Will give the true answer 1 What Ui necessary to be obsenret with f^ 
ffud to canceling factors 1 



Arts. 221-223.] practions. HI 

^naZym.~-3i bbls. is ^ of 10 Operation. 

bbls. ; now since 1 bbl. costs 6 dolls. 6 price of 1 bbL 

dollars^ 10 bbls. will cost 10 times 10 

as much, or 60 dollars. But we 8)60 " of 10 bbls. 

wished to find the cost of only 3^ dolls. 20 " of 3-^ bbls. 
barrels, which is i of 10 bbls. 

Therefore if we take ^ of the cost of 10 bbls., it will of course 
^Hiie the price of 3-^ bbls. 

Proof. — 6 dolls. X 3-^=20 dolls., the same as before. 

Note. — In like manner, when the multiplier is 33^, 333^, &c,, if wo multiply 
)3f 100, 1000, &c., i of the product will be the answer. Hence, 

222. •> multiply a whole number by 3i, 331, 333^, &(i. 

Annex as many ciphers to the muUiplicand a^ there are 3s in ths 
integral part of the multiplier ; then take \ of the number thu$ 
produced, and the result will be the answer required, 

Obs. 1. The reason of this contraction is evident from the principle that an- 
nexing a cipher to a number multiplies it by 10, annexing two ciphers multi- 
pUes it by 100, &c. (Art. 98.) But 3| is i of 10 ; 33i is i of 100, &c. ; there- 
fore annexing as many ciphers to the multiplicand, as there are 3s in the in- 
tegral part of the multiplier, gives a product 3 times too large \ consequently 
I of this product must be the true aitswer. 

2. When the multiplicand is a mixed number, and the ^nultiplier is 3^, 33^ 
&c., it is evident we may multiply by 10, 100, &c., as the case may be, and \ 
of the number thus produced will be the answer required. 

18. Multiply 158 by 33i. Ans, 5266f. 

19. Multiply 148 by 3+. 22. Multiply 297 by 333i. 

20. Multiply 256 by 33+. 23. Multiply 561+ by 3+. 

21. Multiply 1728 by 33+. 24. Multiply 426^ by 33+. 

''223« To multiply a whole number by 6+, 66|, 666|, <feo. 

Annex as many ciphers to the multiplicand cts there are 6s in the 

integral part of the multiplier ; then take + of the number thus 

produced, and the result will be the answer required, 

0b8. The reason of this contraction is manifest from the fact that 6} is } of 
10 , 66} of 100, &c. 

26. What will 6+ tons of iron cost, at 75 dollars per ton ? 

^~- ■ ' ■ ■ ■ III 1 — ^^i^^a 

Qi7B8T.->SS3. now may a whole ilumber be multiplied by 3|, 33|, Iccl 8S3 flow 
Biasr a whal » number be mnltipUed by 6}, 66}, fce 
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AtiAlp9i$. -^ tons is -f of 10 Operation. 

tons. Now if 1 ton costs 76 dol- dolls. Y5, price of 1 Um 

lars, 10 tons will cost 10 times as 10 

much, or 760 dollars ; and -f of 8)760 ** of 10 tona^ 

?60 dollars, (6|==-f of 10,) are 260 

600 dollars, whi^.h is the answer 2 

raquired. doUs. 600, *' of Of tons 

Proof. — 76 dolls. X6-f= 600 dolls., the same as above. 

26. Multiply 320.by 6f 28. Multiply 837 by 6f 

27. Multiply 277 by 66f . 29. Midtiply 645 by 6661. 
80. What will 12^ acres of land cost, at 46 dollars per acre^ 

Analysis, — 12-1- acres is i of 100 Openztwn, 

*cres ; now since 1 acre costs 46 dol- dolls. 46, price of 1 A« 

lars, 100 acres will cost 100 times as 100 

much, or 4600 dollars. But we wished 8)4600 '* 100 A. 

to find the cost of only 12^ acres, which dolls. 676 ** 12 A 
b i of 100 acres. Therefore i of the 
cost of 100 acres, will obviously be the cost of 12J acres. 

Proof.— 46 dolls. X 121=575 dolls., the same as before. 

Not€, In like manner, if the multiplier is 37|, 62}, or 87|, we may m^jltip^ 
by 100, und |, f , or { of the product will be the answer. Hence, 

224 To multiply a whole number by 12^, 37^, 62i, or 87i. 

Annex two ciphers to the multiplicand y then take -J, ■}, -f, or -f, 
of the number thus produced, as the case may he, and the result 
will he tlie answer required. 

Obs. The reason of this contraction may be seen from the fact that 12| is^}, 
S7| is I, 62| is f, and 87} is i of 100. 

31. Multiply 275 by 37+. Ans. 10312+. 

32. Multiply 381 by 12+. 34. Multiply 643 by 62+. 
83. Multiply 425 by 87+. 85. Multiply 748 by 87+. 

225. To multiply a whole number by li, 16|, 166}, &a 
Annex as many dpJier^ to the multiplicand as there are inteffral 

figures in the multiplier, then + of the number thus produced will 

he the produ4it required. 



Arts. 224-226. J practiows. 18* 

Ob8. The reason of this contraction b oTident from the fact that If la i 
oflO; 16}i8^ofl00; 166| is | of 1000, dus. 

36. What will 16 ■} bales of Swiss miislin cost, at 735 dollart 
per bale ? 

jSo/ti^ion.— Annexing two ciphers to 735 dolls., it becomes 
78500 dolls. ; and 73500-7-6=12250 dolls. Am, 

* 87. Multiply 767 by If 89 Multiply 489 by i6f 

38. Multiply 245 by 16^. 40. Multiply 563 by 1661. 

Note. — Spocific rules might be added for multiplying byl-^, 11-|^, 11H> ^9 
83^, 833|, 6^, &c^ but they will naturally be suggested to the inquisitive mind 
from tlie contractions already given. 



DIVISION OP FRACTIONS. 

CASE I. 

226« Dividing a fraction hy a whole number, 

Ex. 1. If 4 yards of calico cost f of a dollar^ what will 1 yard 
cost? 

Analysis,--^! is 1 fourth of 4 ; therefore 1 yard will cost 1 
fourth part as much as 4 yards. And 1 fourth of 8 ninths of a 
dollar, is 2 ninths. Ans, -} of a dollar. 

Operation, We divide the numerator of the fraction by 

f ^4=i Ans. 4, and the quotient 2, placed over the donomi- 

nator, forms the answer required. 

2. If 5 bushels of apples cost +J of a dollar, what will 1 bushel 
cost ? " 

Operation. Since we cannot div! de the numei 

1^ . K__JI_ ^^ ^^ j^. ator by the divisor 6, without a re- 
14 la^D OH mamder, we multiply the denominS' 

tor hy it, which, in effect, divides the fraction. (Art. 188.) 

Proof. — H dolls. X5=+i dolls., the game as above. Uenoe, 
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227* To divide a fraction by a whole number. 

Divide the numerator by the whole number, when it ran be doim 
without a remainder ; but wJien this cannot be done, multiply the 
denominator by the whole number. 

8. What is the quotient of -Jf divided by 6 ? 

Mrst Method, Second Method, 

15 Z^ 16 ^ 15 15 3 j^ 

2Q-r-5— 33 Ans. 30^^—30x5—166' ^' 30 ^^^' ^ 

4. Divide if by 0. 7. Divide f| by 12. 

6. Divide ft by 7. 8. Divide -W by 26. 

6. Divide H by 16. 0. Divide fH by 20. 

CASE II. 
228* Dividing a fraction by a fraction. 

10. At -I" of a dollar a basket, how many baskets of peachea 
can you buy for i of a dollar ? 

Analysis, — Since i of a dollar will buy 1 basket, f of a dollar 
will buy as many baskets as -{^ is contained times in f ; and ^ is 
contained in f , 4 times. Ans, 4 baskets. 

11. At -} of a dollar per yard, how many yards of cloth can be 
bought for -J of a dollar ? 

Obs. I. Reasoning as before, | of a dollar will buy as many yards, as | of 
a dollar is contained in |. But since the fractions have different denomina- 
tors, it is plain we cannot divide one numerator by the other, as we did in the 
last example. This difficulty may be remedied by reducing the fractions to a 
common denominator. (Art 200.) 

First Operation, 
f and ■} reduced to a common denominator, bec^Tme ff and i\, 
(Art. 200.) Now ifi-rit=-H-; and -H-=1tV. ^ns, l-ft- yards. 

Obs. 2. It wfll be perceived that no use is made of the ammon dentminater^ 
after it is obtained. If, therefore, we invert the divisor^ and then multiply i\m 
two fractions together, we shall have the same result a^ before. 

Second Operation. 
•fXf (divisor inverted)=^, or ItV yards, the same as aborec 

Q T7SST — SS7. How Is a fractloii diviited by a whole number i 
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229* Hence, to divide a fraction by a fractioa 

1. If the given fractions have a common denominator^ divide th$ 
numerator of tlie dividend by tlie numerator of tlie divisor. 

II. When the fractions have not a common denominator, invert 
the divisor, and proceed aw in multiplication of fractions, (Art. 219.) 

Obs. 1. When two fractions have a common de^iomiruUor^ it is plain one 
numerator can be divided by the other ^ as well as 07ie whole number by fiTf^ 
Uker I for, the parts of the two fractions are of the same deriomination, 

2. When the fractions do not have a common denominator, the reason that 
fluverting the divisor and proceeding as in multiplication, will produce the true 
mnswer^ is because this process, in effect, reduces the two fractions to a com^ 
mon denoviinaioT^ and then the numerator of the dividend is divided by the 
numerator of the divisor. Thus, reducing the two fractions to a common de- 
nominator, we multiply the numerator of the dividend by the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
Jend ; (Art. 200 ;) and, then dividing the /ormer product by the ^fl/ter, we have 
the same comhinalion of the same numbers as in the rule above, which will con- 
sequently produce the same resvU. 

We do not multiply the two denominators together for a common denomina- 
tor; for, in dividing, no use is made of a common denominator when found, 
therefore it is unnecessary to obtain it. (Art. 228. Obs. 2.) 

The object of inverting the divisor is simply for conveiiience in multiplying. 

3. Covipoutid fractions occurring in the divisor or dividend, must be re- 
duced to ^pple ones, and mixed numbers to improper fractions. 

230« The principle of dividing a fraction by a fraction may 
also be illustrated in the following manner. Thus, in the last 
example, 

Dividing the dividend f- by 2, the quo- Operation, 

tient is -ft-. (Art. 188.) But it is required •}~2=tV 

to divide it by 1 third of two ; consequently -ft-X 3=-?^ 
the -ft- is 3 times too small for the true And -?"J"= 1-ft- Ans. 
quotient; therefore multiplying ^ by 3, 
will give the quotient required; and -ft-X3=-fJ-, or 1-ft. 

Note. — By examination the learner will perceive that this process is preciseljf 

Quest.— 229. How is one fraction divided by another when they have a common de 
iitnninator 1 How, when they have not common denominators ? Obs. When the fraction^ 
have a c<Hnmon denominator, how does it appear that dividing any numerator by the nther 
will give the true answer 1 V7hen the fractions have not a common denominator, how 
does it apfiear that inverting the divisor and proceeding as in multiplication will give tbff 
tfue answer 1 What is the object of inverting the divisor 1 How (Mroceed when the divisof 
er dividend are compound fractioiu or mixed numbers 1 4 
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the Mine in effect as the preceding; for, in both cases the denominator of th* 
dividend is multiplied by the numerator of the divisor, and the numerator oi 
the dividend, by the denominator of the divisor. 

12. Divide f of f by 2i. Ans. if, or ^. 

13. Divide 8| by 3+. Ans. ff, or 2^. 

14. Divide ff by ff. 16. Divide 65* by 16^. 

15. Divide |^ by if. 17. Divide 46^ by 68f 

23 1« The process of dividing fractions may often be con* 
i' acted bj canceling equal factors in the divisor and dividend; 
(/Irt. 146 ;) or, after the divisor is inverted, by canceling factors 
which are common to the numerators and denominators. (Art. 191.) 

18. Divide i of f of T«r by f of | of +. 

Operation, For convenience we arrange the numera- 

tors, (which answer to dividends,) on the 
right of a perpendicular line, and the de- 
nominators, (which answer to divisors,) on 
the left ; then canceling the factors, 2, 3, 4, 
and 7, which are common to both sides, 
(Art. 151,) we multiply the remaining fac- 
tors in the numerators together, ^d those 
remaining in the denominators, as in the 



232« To divide fractions by Cancelation. 

Having inverted the divisor, cancel all the factors common both 
to the numerators and denominators, and the product of those re- 
maining on the right of the line placed over the product of those 
remmning on the left, toill he the answer required. 

Obs. 1. Before arranging the terms of the divisor for cancdation, it is alwdys 
necessary to invert them, or suppose them to be inverted. 

2. The reason of this contraction is evident from the principle, that if tha 
numerator and denominator of a fraction are both divided by the sam£ ^vn^, 
the value of the fraction is not altered. (Arts. 148, 191.) 

19. Di\'ide 18f by 6|. Answer 3. 

CltK9T.--S33. How divide fVactlons by cancelation? How arrange the tenns of fhs 
0ven ftactionf ) Oh: VlThat mm t be done to the divisor before anranginf iti tenna 1 Bo« 
Aoea it appear that this oontraetioa will give the tnie answer 1 
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20. Divide f of ^ by i of -fr* 23. Divide f of If by f of f 

21. Dii-ide -^ of H by 6^. 24. Divide -f of f of f by f 

22. Divide 15i by VV of f . 25 Divide M of 7 by fi «^ 42. 

26. Divide M of -fi of A of i* by A of |f of i of 6. 

CASE III. 

23 3« Dividing a whole number hy a fraction, 

27. How many pounds of tea, at -J of a dollar a pound, san be 
Dought for 15 dollars? 

Analysis. — Since ^ of a dollar will buy 1 pound, 16 dollars will 
buy as many pounds as ^ is contained times in 15. Reducing the 
dividend 15, to the form of a fraction, it becomes -V ; (Art. 197. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have -V-Xt=^> or 20. Ans, 20 pounds. 

Or, we may reason thus: -^ is contained in 15, as many times 
as there are fourtJis in 15, viz : 60 times. But 3 fourths will be 
contained in 15, only a third as many times as 1 fourth, and 
60-7-3=20, the same result as before. Hence, 

2 3 A* To divide a whole number by a fraction. 

Reduce the whole number to the form of a fra^tixm, (Art. 197. 
Obs. 1,) and then proceed according to the rule for dividing a 
fraction by a fraction, (Art. 229.) 

Or, multiply the wJiole number by the denominator, and divide 
the product by the numerator. 

Obs. 1. When the divisor is a mixed number, It must be reduced to an im- 
proper fraction ; then proceed as above. 

Or, reducing the dividend to a fraction having the saTne derumdnator^ (Art. 
197. Obs. 2,) we may divide one numerator by the other. (Art. 229. I.) 

2. If the divisor is a unit or 1, the quotient is equal to the dividend ; if the 
divisor is grealer than a unit, the quotient is less than the dividend ; and if the 
divisor is less than a unit, the quotient is greaier ^han the dividend. 

28. How much cloth, at 3^ dollars per yard, can you buy for 
28 dollars ? 

QviiR'w—fiSl How is a wkols nomber divided Vf a ftaetlon 1 Obt How by a valitd 
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Operation, Since the divisor is a mixed numbert 

di)28 we reduce it to halves ; we also reduce 

2 2 the dividend to the same denominator ; 

7) 56 halves. (Art. 197. Obs. 2 ;) then divide one nu- 

Ans, 8 yards. merator by the other. (Art. 229. I.) 

29. Divide 75 by f 82. Divide 145 by 12i. 

SO Divide 96 by f 33. Divide 237 by 26f. 

81. Divide 120 by lOf 34. Divide "426 by 31f. 

CONTRACTIONS IN DIVISION OP FRACTIONS. 

235. When the divisor is Z\, 33i, 333i, <S?c. 

Multiply the dividend by 3, divide the product 5y 10, 100, o/r 
1000, as the case may be, and the result will be the true quotient. 
(Art. 131.) 

Obs. The reason of this contraction will be understood from the principle, 
that if the divisor and dividend are both multiplied by the saitu number, the 
quotient will not be aliered. (Art. 146.) Thus 3|X3=10; 334X3=100; 
3334X3=1000, &c. 

35. At 3^ dollars per yard, how many yards of cloth can be 
bought for 561 dollars? ^ 

Operation, We first multiply the dividend by 3, 

dolls. 561 then divide the product by 10 ; for, mul- 

3 tiplymg the divisor 3+ by 3, it becomes 10. 

1|0)168|3 (Art. 146.) 



Ans. 168-A- yds. 

36. Divide 687 by 33+. Ans, 20^ftSr. 

37. Divide 453 by 33i, 38. Divide 2783 by 333+. 

236. When the divisor is 1|, 16|, 166|, <fec. 

Multiply the dividend by 6, and divide the product by 10, 100, 

«• 1000, 05 the case may be. 

Obs. This contraction also depends upon the principle, that if the divisor 
and dividend are both multiplied by the same number, the quotient will not bo 
aicered. (Art. 146.) Thus, 1|X6=10; 16|X6=100; 166|X6=1000, &c. 



J 
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39. What is the quotient of 725 divided by 161? 
^o?M/i(m.— 725X6=4350; and 4350-7- 100=43i Am. 

40. Di^^de 367 hy If. 42. Divide 849 by lef 

41. Divide 607 by 16|. 43. Divide 1124 by 1661. 

237. V^hen th*e divisor is H, 11+, llli, <fec. 
Multiply the dividend by 9, and divide the product hy 10, 100, 
•r 1000, a« the case may be, 

Obs. This contractkm depends apon the same princi)[^e as the preceding 
thus, 11X9=10; 14X9=100; 111+,^=1000, &c. 

44. Divide 587 by 11+. 

5oZtt^ta».— 587X9==5283, an56283-T-lOa==52-Aftr Am. 

45. Divide 861 by 1+. Ans, 114^. 

46. Divide 4263 by 11+. 47. Divide 6037 by 111+. 

.. Aote.-^Other methods of contraction might be added, but they will naturally 
suggest themselves to the student, as he becomes familiar with the pnnciples 
of fractions. 

238*^ From the definition of complex fractions, and the man- 
ner of expressing them, it will be seen that they arise from di- 
vision of fractions. (Art.. 183.) Thus, the complex fraction rj, is 

: the same as f-ri ; for, the numerator, 4+=f , and the denomma- 
"tor l+=i; but the numerator of a fraction is a dividend, and the 

denominator a divisor. (Art. 184.) Now, 1-7-^=11. which is a 

Ample fraction. Hence, 

239* To reduce a complex fraction to a simple one. 
Consider the denominator as a divisor, and proceed as in divis 
^hnqffractioM. {Arts. 229,232.) 

Obs. The reason of this rule is evident from the fact that the deTwminatot 
of a fraction denotes a divisor, and the rmmerator, a dividend; (Art. 184; 
nence the process required, is simply performing tke divvi&ii wliich is ex- 
pressed b^ the given fraction. 

. ^^___ ^» 

Quest.— 238 F^om whtU do complex firactioiu axiae 1 83d. How redOiCe them to 
pie fVactions 7 • 

T.H. 7 
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48. Ked'ice r? to a simple fraction. V 

H 

Soluifin.—4i^=^, and 7+=^. (Art. 197.) / 

?f9wY-^¥«YXA.orif ^n*. 

Reauee the following complex fractions tommple ojes : 

8 rZ- 

49. Reduce -gr. 53. Reduce —. 

60. Reduce Y- «4. Reduce-^. 

24 ^ 

61. Reduce -r. 65, Reduce 4t. 



3,. ....^.u..^ 

62. Reduce^. 66. Reduce g. 

2r40. To multiply compl « fractions together. 

First reduce tlie complex fractions to simple ones ; ^Art. S 30 ;) 
th£n arrange the terms, and caned the common factors, as in mul- 
tiplication of simple fractions. (Art. 219.) 

Obs. The terms of the complex fractions may be arranged for inducing them 
to simple ones, and for multiplicatioh at the same time. 

67. Multiply g by g. 

Operation. The numerator 3^=}. (Art. 197.) Place 

tt the 7 on the right hand and 2 on the left (d 

It 5 the perpendicular line. The denominator 2f 

Jf If =V* which must be inverted ; (Art. 239 ;) 

9 ^ i. e. place the 12 on the right and the 5 on 

9|5=:f. Ans. . *^® ^^^^ ^^ *^« ^^> lt=-V, and 4i=f, both 

of w\.ich must be arranged in the same man- ^ 
Her as the terms of the multiplicand. Now, canceling the com- 
mon factors, we divide the product of those remaining on the right 
of the line by the product of those on the left, and the answer 
is i. (Art. 219.) ' * 

Udbst.-MO. How am eomplei ftaetioDS malllpUed tqftthu 1 MI. How is one em> 
ptai ftacdfin dlvldsd by sootlierl 
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58. Multiply U by ~ 60. Multiply | by | into ^. 

69. Multiply ^ b7 ^. 61. Multiply ^ by H| into j|. 

24 !• To divide one complex fraction by anotker. 

Reduce the complex fractions to simple ones, then proceed as im 
\visioii of simple fractions, (Arts. 229, 2ap.) 

62. Divide 1| by i. 

_ , . 4i 9 4 36 ^ i 1 4 4 , . 
^'^''*'^-2i=^^^9^T8' "^^ Tf=S^-1=ri- (^239.) . 
-.36 4 36 21 756 

^°^'i8^2i=r8><T-^=^i^- ^»'- 




^^^ 9X4 1 X4 

Or, since the given divw^d=— -- and the divisor=-— r' 

9X4 3X '3^ 
then 7rr-rXT—r:= the answer. (Art. 231.) 
2X9 1X4 T ' 

, 9X4 SXl^ 0X4X3XV 21 
But, (^rt. 232.) _x— =2-^^^— 3^=^. or 10+ ^«. 

i i If 2i 

68. Divide , by -r- 64. Divide 77 by r^-. 

i ^ i 4i / 2i 



APPUOATION OF FRACTIONS. 

!• Ex. 1. A merchant bought 15{ yards of domestic flan- 
nel of one customer, 19^- of another, 12-|^ of another, and 41-ft- of 
another : how many yards did he buy of all ? 

2. A grocer sold 16-J- lbs. of sugar to one customer, 112-^ to 
another, and 33-^ to another : how many pounds did he sell ? 

3. A clerk spent 26-| dollars for a coat, 9f dollars for pants. 
Of dollars for a vest, .5i dollars for a hat, and 6-J- dollars for % 
pair of |)oots : how much did his suit cost him ? 

4. A man having bought a bill of goods amounting to 85-^ dol- 
lars, handed the clerk a bank note of 100 dollars: how much 
change ought he >9 receive back ? 
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5. A lady went a shopping with 1B5\ dollara in her purse* 
she paid Il-f^ dollars for silk, 3^ dollars for trimmings, 37^ dol- 
lars for a shawl, and 14f dollars foi a muff: how much mon^ 
had she left ? 

6. A man having 1563-|V dollars, spent 365f dollars, and lost 
562i dollars : how much had he left ? 

7. What will 563 sLeep cost, at 2f dollars per head ? 

8. What cost 748 ^rreis of flour, at 7i dollars per barrel ? 

9. What cost 378f yards of cloth, at 4 dollars per yard ? 

10. What cost 1121-A- lbs. of tea, at 5 shillings per pound ? 

11. What cost 430 gallons of#il, at H dollar per gallon? 

12. What cost |-} of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost ff of it by fire : what 
was the amount of his loss ? 

14. A garrison had 856485 poun dft^f flour ; after being block* 
aded 60 days, it was found that ill^ftit were consumed : how 
many pounds of flour were left ? . 

15. At l7i dollars per ton, what cost lOS-J- tons of hay? 

16. How many bushels of com will 115f acres produce, at 81-} 
bushels per acre ? 

17. What cost 675i tons of iron, at 45f dollars per ton? 

18. If a ship sails 140-^ miles per day, how far will she sail 
m 49i days? \ 

19. If a Railroad car should run 41^ miles per hour, how far 
would it go in 12 days, running 10+ hours per day? 

20. A young man having a patrimony of 12234 dollars, spent 
i of it in dissipation : how much had he left ? 

21. At -J of a dollar per yard, how many yards of satinet can 
be bought for 124 dollars? 

22. How many pounds of tea, at f of a dollar a pound can you 
buy for 131 dollars? 

23. How many gallons of molasses, at f of % dollar per gallon 
can you buy for 235 dollars ? 

24. At 8 pence a pound, how many pounds of sugar can you 
buy for 163^ pence ? 

25. At 5^- penc e a yard, how many yards of Uwe can be bought 
for 279 pence ? 
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26. A dairy-man has 229^ pounds of butter wlicli he wishes 
to pack in boxes containing 8^^ pounds each : how many boxes 
will it require ? 

27. A farmer wishes to put 384 bushels of apples into barrels, 
each containing 2^ bushels :-how many barrels will it require ? 

28. If 4| yai-ds of cloth make a suit of clothes, how many suits 
will 141i yards make ? 

29. One rod contains &it yards : how Qiany rods are there in 
210 yards? 

30. A merchant paid 204^ dollars for 57 yards of cloth: how 
mucl^was that per yard ? ■, . , . 

31. A grocer sold 50 barrels of flour for ZlH dollars: what 
did he get per barrel ? 

32. A merchant wishes to lay out 65li dollars for wheat, which 
is worth H of a dollar a bushel : how much can he buy ? 

33. At 18-f cents a dozen, how many dozen of eggs can you. 
buy for Bli cents ? 

34. A grocer sold 15^ pounds of coffee for 93f cents: how 
much was that a pound ? 

35. A shopkeeper sold 16^ yards of satin for 163-^ shillings: 
how much was that per yard ? 

36. Bought 19 sacks of wool for 250f dollars : what was that 
per sack ? 

37. Paid 675f dollars for 96f yards of cloth: what was the 
cost per yard ? 

38. Paid 1565i dollars for iron, valued at 3*H dollars per ton: 
how many tons were bought ? 

39. Paid 13 15^ dollars for the transportation of 1286 barrels 
of pork : what was that per barrel ? 

40. Bought Sl5jt pounds of indigo for 652f dollars : what was 
the cost per pound ? 

41. Paid 1679i doUars for 475 kegs of lard: how much was 
that per keg ? 

42. If an army consumes 563f pounds of meat per day, how 
long will 150000 pounds supply it? 

48. The cost of making 25^ miles of Railroad was 856235^ dol« 
lars : what was the cost per mile ? 
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SECTION VIII. 

COMPOUND NUMBERS. 

Art. 2 43* Numbers which express things of tl e same kind 
or denomination, are called Simple Numbers, Thm, S orange8> 
t books, 12 chairs, <&c., are simple numbers. 

Numbers which express things of different kinds or dendlhtna." 
iions, us tfie divisions of money, weight, and measure, are called 
Compound Numbers. Thus, 15 shillings 6 pence; 10 bushels 
9 pecks, <kc., ard compound numbers. 

Obs. The origin dff Compound Numbers is ascribed to the wants and neces- 
sities of the earlier 'ages of the world. Their divisions and subdivisions are 
generally irregular, and seem to have been suggested by the caprice, or the Kni- 
tted business transactions of the rude ages of antiquity. It is much to be re- 
gretted, both on account of simplicity and their adaptation to scientific pur- 
poses, that their diflferent denominations were not graduated according to the 
law of increase in the decvmal notation. 

Not£. — Compound Numbers, by some authors, are called Denominate 
Numbers. 

FEDERAL MONEY. 

244* Federal Money is the currency of the United States^ 
The denominations are, Eagles, Dollars^ Dim^es, Cents, and Mills, 
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iO cents 


" 1 dime, 
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10 dimes 


« 1 dollar. 
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doll, or 
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, " 1 eagle. 
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Obs. 1. Federal money was established by Congress, Aug. 8, 1786. It is 
based U|)on the principles of the decimal fwlalion. The law of irureasc ol 
radix^ is the same as that of simple numbers, and it is confessedly one of tb** 
most siviple and comjirchefisite systems of currency in the civilized world. Pre- 
vious to its adoption, English or sterling money was the principal currency of 
the country. 

C1l'»9t.— 943. What are simple numbers ? What are compound numbers ? 244. Wha 
% Federal money 1 Recite the table. Oht. When and by whom was It e8tal>lished t 



Arts. 248-346. J oohfound.numbuis. J4§ 

3. The nimes of the eoiiiE or denQininntion» lem thaa a dollar, are dgnifi- 
caat of their value. The term dime^ is derived from the French disme^ which 
dgnifiest ten; the terms cent and milly are from the Latin cerUum and miller 
the former of which signifies a huvdredy and the latter a tiumsand. Thus, 
10 dimes, 100 cents^ or 1000 mills, make 1 dollar. 

3. The sign ($), which is prefixed to Federal money, is called the Dollar 
mark. It is said to be a ccntraction of " U. S.," the initials of United States^ 
which were originally prefixed to sums of money expressed in the Federal 
currency. At length the two letters were moulded or merged into a single char- 
acter by dropping the carve of the Uj and writing the <Sf over it. Thils; the 
tmm of seventy-five doUars, which w^» originally written « U« S. 75 dollars, ' 
as now written $75. 

295* The national coins of the United States are of three 
kinds, viz : gold, silver, and copper. 

1. The golds boin are the ea^te^ the double eaple^* half eagU^ 
quarter eagle, and gold dollar,* 

The eagle contains 258 grains of standard gold ; the half eagle 
and quarter eagle like proportions.f 

2. The silver coins are the dollar, half dollar, quarter dollar^ 
the dime, half dime, and three-cefit-piece. 

The dollai' contains 412^ grains of eiandard silv^ ; the others 
like proportions.! 

3. The copper coins are the cent, and half cent 

The cent contains 168 grains of pure copper; the half oent|ft 
like proportion.! Mills are not coined. 

Obs. The fineness of gold used tor coin, jewelry, and other purposes, als» 
ihe gold of commerce, is estimated by the naraber of parts of gold which it 
contains. Pure gold is commonly supposed to be divided into 24 equal parts, 
"^eii carats. Hence, if it contains 10 parts of alloy , or some baser metal, it is 
uaid to be 14 carats fine ; if 5 parts of alloy, 19 carats fine ; and when abso- 
lutely pure, it is 24 carats fine. 

24^* The present standard for both gold and silver coin o 
cho United States, by Act of Congress, 1837, is 900 parts of pure 

OussT.— S45 Of bow many kinds are the coins of the United States 1 What are they 
What are the gold coins? The silver coins ? The copper 1 0A«. How is the fineness of 
i«Ad estimated 1 Into how many carats is pure gold supposed to be divided 1 When i 
contains 10 parts of alloy, how fine Is it said to be ? 5 parte of alloy 7 346. What is the 
present standard for the gold anf* silver coin of tko United States ? What Is the alloy of 
■oldeuinl What of sliver coin 1 

\ 
• ▲ddedby ActofCoBgrast,]MOi t AooonUagto 4ctorOoogx«n»1837. 
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metal by weight to 100 parts (^ alloy. The alloy of gold eoin ia 
composed of silver and copper, the silver not to exceed the cop- 
per in weight. The alloy of silver coin is pure copper. 

Note, — The original standard forlhe gold coin of the United States bj Abl 
oi Cimgress, 1792, was 23 parts of pure gold to 2 parts of alloy; ih» alloy 
consisting of 1 part silver and 1 part copper. 

The original standard for the cdlrer coin was 1489 parts of pure silTcr to 179 
|Mirts of alloy; the alloy being of pure copper. 

The eagle by the same act contained 270 grains of standard gold. The dj^ 
mf' contained 416 grains of standard silver. The ani contained 11 pennv* 
weights, or 364 grains of pure copper. 

STERLING MONEY. 

247* JSngliah or Sterling Money is the national currency of 
Great Britain. 

4 fartfirngs {qr, at far.) make 1 penny, marked d, 

12 pence " 1 shilling, " 5. 

20 shillings " 1 pound, or sovereign, £, 

21 shillings " 1 guinea. 

Obs. I. It is CBstomary, at the present day, to express farthings in firactioos 
of a penny. Thus, 1 qr. is written i d. ; 2 qrs. i d. ; 3 qrs. } d. 

2. The Pound Sterling is represented by a gold coin, called a Sovereign, 
According to Act of Congress^ 1842, its value is 4 dollars and 84 cents. Hence, 
the value of a shilling is 24-} cents ; that of a penny 2 cents, very nearly. 

3. The letters £. s. d. and q. are the initials of the Latin words, Hbra^ soU- 
dnSy denariii^j and quadrans^ which respectively dgnifiy a pound, shilling, 
penny, and farthing or quarter. The mark /, which is often placed between 
shillings and pence, is a corruption of the long/. 

Note. — 1. Sterling money is supposed by some to have received its name 
from the Easterlings, who it is said first coined it ; others think it is so called 
to distinguish it from stocks, &c., whose value is nominal. 

2. The pound is so ccdied, because in ancient times the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shillings, or £3, 6s. 

The Guinea is so called, because the gold of which it was originally made, 
was brought from Guinea, on the coast of Africa. 

248* The following denominations are frequently met with, 
viz: the Groat = 4(]?. ; the Crown = 5«. ; the Noble=j:6«. 8rf. j 

Qui8T.-^7. What Is Sterling Money? Repeat the Tal le 1 Ob». Ik w are fiuthinfi 
araaUy expressed 1 How is a pound sterling represented 1 What is its valtM in dfadan 
tad eenti 1 



I 

/ 
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tBft Angel=10«.; the Mark-lSs. 4td.; the Pisiole=16». lOd. 
the Moidore=27«. 

Ob8. The present standard gold coin of Great Britam, consists of 23 paili 
pure gold, and 2 parts of copper * 

The weight of a Sovereign or £, is 5 pwts., 3^^ grains. 

The standard silver coin consists of 37 ports of pwre silver, and 3 parts of 
copper. The weight of a shilling is Spwts. l^^ grs. 

In copper com 24 pence weigh 1 pound avoirdupois. 

TROY WEIGHT. 

240* Troy Weight is used in weighing gold, silver, jewels, 
liquors, kc, and is generally adopted in philosophical experimentft. 

24 grains (^.) make 1 pennjrweight, marked pwt, 
20 pennyweights ** 1 ounce " oz, 

12 ounces " 1 pound, " . Ih, 

Obs. 1. The abbreviation oz.^ is derived from the Spanish onza^ which sig^^ 
nifies an ounce, 

2. The standard of Weights and Measures is different in different countries, 
and in different States of the Union. In 1B34, the Government of tbe United 
States adopted a uniform standard, for the use of the several Custom-houses 
and other purposes. 

250* The standard Unit of Weight adopted by the Govern- 
ment, is the Troy Pound of the United States Mint. It is 
equal to 22.794422 cubic inches of distiHed water, at its max- 
imum density,! the barometer standing at 80 inches, and is 
identical with the Imperial Troy pound of Great Britain, estab- 
lished by Act of Parliament, in I820.| 

Obs. The weights and measures in present use, were derived from very i7n- 
perfect and variabie standards. A grain of wheat, taken from the middle of 
the ear or head, and being thoroughly dried, was the original element of aL 
weights used in England, and was thence called a grain. At first, a weight 

QuKST.— 849. In what is Troy Weight osedl Repeat the Table? OH, Do all the 
States have the same standai^d of weights and measures ? 890. What Is the standajrd 
«nit of weig)|t adopted by the Oovemment of the United States ? JvW When was Troy 
Weight latrodaced into Europe 1 From what was its name derived 1 

* Hlnd*s Arithmetic ; also, Hutton*s Mathematics. 

t The maximum density of water, aceonling to Mr. Bassler, is at tlM temperature ot 
90*83 deg. Fahrenheit. 

X The TVoy pound of the U. S, Mint, is an exact copy, by Captain Kater, of the Brtti^l: 
tenerlal Tro)- pound. Report of the Secretary of the Treasury, Blarch 3, 1831. 

r* 
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eqval to 3i gn jis, was called a pennywaght, fhmi its being the weight of thft 

tUvcr penny then in circulation. At a later period the pennyweigJU wm di- 
vided into 24 equal parts instead of ^, which are still called grains, being the 
■mallest weight now in common tue. 

Note. — Troy Weight was formerly used in weighing articles of evexy kind« 
It was introduced into Europe from Cairo in Egypt, about the time of the 
Crusades, in the 12th century. Some suppose its name was derived from 
TYoyeSf a city in France, which first adopted it ; others think it was deriired 
from T^oy^mfvantf the former name of London.* 



AVOIRDUPOIS WEIGHT. 

S51« Avoirdupois Weight is used in weighing groceries ana 
all coarse articles ; as, sugar, tea, coffee, butter, cheese, flour, hay, 
&c., and all metals except gold and silver. 

16 drams (<ir.) 
IG ounces 
25 pounds 

4 quarters, or 100 Ihs. 
20 hundred weight 

« 

Note. — In weighing wool in England, 7 pounds make 1 clove ; 2 cloves, 1 
stone; 2 stone, 1 tod; 6| tods, 1 wey; 2 weys, 1 sack; 12 sacks, 1 last; 240 
pounds, 1 pack. 

Obs. 1. Formeriy it was the custom to aUoW 112 pounds lor a hundred 
weight, and 28 pounds for a quarter ; hut this practice has become nearly or 
|uite obsolete. In buying cgid selling all articles of commerce estimated by 
weight, the laws of most of the States as well as general usage, call 100 
pounds a hundred weight, and 25 pounds a quarter. 

2. Gross weight is the weight of goods with the boxes, casks, or bags which 
^ntain them. -^ ,. 

Net weight is the weight of the goods only. 

2 52* The Avoirdupois Pound of the United States, is equal 
to 27.701554 cubic inches of distilled water, at the maximum 
density, and at 30 inches barometer.f It is determined from the 

Troy Pound, by the legal proportions of 6760 grains, which con- 

__- L • ^ ' 

QrBST.— 251. in wbat is Avoirdupois Weight used ? Repeat the Table ? Cbs. tIo^v many 
pounds were formerly allowed for a hundred weight 1 For a quarter ? What is gross weight 1 
Net weight 1 292. How is the Avoirdupois pound of the United States determined 1 

* Hind's Arithmetic Art. 234. Also, North American Rnview, Vol XLV. 
t ReiNirts nf Secretary of Treaaory, Mareli 3, 1838: June 30, 183S. Also, Congressioaak 
ligcaments ol 1833. 



make 1 ounce, marked 


oz. 


" 1 pound, « 


lb. 


" 1 quarter, " 


qr. 


" 1 hundred weight, " 


cwt. 


" I ton, " 


r. 
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Aiitute the Troy pound, to 7000 grains Troy, which constitute the 
A.yoirdupois pound. That is, 

5760 grains Troj make 1 pound Troy. 

7000 grains " " 1 poand ATobdapois. 

437-J- grains « "1 ounce *< 

27ii grains " " 1 dram « 

Ob8. 1. The British Imperial Pound Avoirflupois is equal to 27*7274 cubic 
Inches of distilled water, at the temperature of 62^ Fahrenheit, when the 
liarometer stands at 30^. It is determined from the Imperial Troy pound, 
vhich contains 5760 grains, while the former contains 7000 grains. _ 

2. Since the Troy pound of the United States is identical with the Troy 
> pound of England, the Avoirdupois pound of the former must be equal to that 

of the latter ; for both bear the same ratio to the Troy *pound. But the Eng- 
lish avoirdupois pound is said to contain 27.7274 cu. in. of distilled water, 
while that of the United States, according to Mr. Hassler, contains 27.701554 
cu. in. This slight difference may be accounted for by the fact that the for- 
mer was measured at the temperature of G2°, while the latter was measured 
at its maximum density, which is 39.83 degrees. 

3. The standard of weight adopted by the State of New York, in 1 827, is the 
ttvoirdtupois pound, whose magnitude is such that a cubic foot of distilled 
water, at the maximum density, in a vacuum, will weigh 62j^ .pounds, or 1000 
ounces. 

Note. — The term avoirdnpoiSf is thought by some to be derived from the 
French avoir du poids, h, phrase signifying to have weight. Others think it 
b from avoirs, the andent name of goods or chattels^ and poids signifying 
weight in the Norman dialect.* 

APOTHECARIES' WEIGHT. 

253* Apothecaries* Weight is used by apothecaries and phy- 
sicians in mixing medicines. 

20 grains (gr.) make I scruple, 

3 scruples " 1 dram, 

8 drams " 1 ounce, 

12 ounces " 1 pound, 

Ob8» 1. The pound and ounce in this weight are the same, as the 7>fy 
pound and ounce ; the other denominations are different. 
3. Drugs and medicffini are bought and sold by avoirdupois weight 



marked 


SCtf 


m 


3, 


u 


dr.^ 


or 


3* 


tt 


oz., 


or 


5- 


tt 






B). 



Qccrr.— 353. In what Is Apothecftiies* Weli^ht used 1 Recite the Table 1 Oh*. To 
What are the apothecaries* ounce and pound equal ? Hitw are drugs and medicines bought 
•ad icld 1 

* Pmlilent John Quincy Adans on Wslf hts and MessorBs ; tlio^ BiBJ*! AiU 



.^ 
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LONG MEASURE. 



254* Long Measure is used in measuring distances wh^ne 
ienyth only is considered, without regard to breadth or depth. 
It is fl^uently called linear or lineal measure. 



12 inches (in.) 


make 1 foot, marked 


fi- 


3 feet 




" 1 yard, 


<f 


yd. 


5| yardfl, or 16| feet 




" 1 rod, perch, or p<^, 


M 


r.vtp. 


40nMls 




" 1 fiiriong, 


<( 


M 


8 furlongs, or 320 rods 




" 1 mile, 


<( 


M. 


3 miles 




" 1 league. 


if 


I 


60 geographical miles, oi 
G9i statute miles 


i 


" 1 degree. 


« 


deg, «*>. 



300 degrees make a great circle, or the circumference of the earth. 

Note.-— A inches make 1 hand; 9 inches, 1 span ; 18 inches, 1 cubit ; 6 feel 
1 fathom. 

In measuring roads and land, surveyors use a chain which is 4 rods long, and 
which is divided into 100 links. Hence, 25 links make 1 rod, and 7i^ inches 
make 1 link. This chain is commonly called Gunter's Chain, from the name 
of its inventor. 

Obs. 1. The inch is commonly divided either into eighths or terUhs; some- 
times, however, it is divided into twelfths^ which are called Una. Formerly 
the inch was divided into 3 barleijcorits ; but the barleycorn is not employed as 
a measure at the present day. The term barleycor7i^ is derived f«»i a grain of 
bartoy, which was the original element of Linear Measure. 

2. The terms rod^ pole^ and r>«^cA, from the French perche signifying a rod 
are each expressive of the instrument, which was originally used as a measuFB 
of this length. 

255* The standard Unit of Length adopted by the. Unite 
States, is the Yard of 3 feet, or 36 inches, and is identical with 
the British Imperijil Yard. It is made of brass, at the temper- 
ature of 62° Fahrenheit, from the scale of jighty-two inches pre- 
pared by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

Obi. I. The Imperial sta7idard yard of Cfreat BrUiitl§ is determined from tte 
enduliim which vibrates seconds in a vacuum, at the level of the sea^ ui 

ClrKST.-'^>4. In what is I^ng Measure used? What is Long Measure snnietiinef 
called? Recite the Table 7 Obs. How are inches usually divided 1 What is th« 
origin of the measure called l»rleycorn 1 Is this measura now used 1 S55. What is tbt 
standard unit of Length adopted tqr the United States 1 
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Ghreenwich or London. This pendulmn ii divided into 991393 equal paite 
aid 360000 of theue parts are declared, \sy aUof PuHiamerU^ to be the stand- 
aixl yard, at the temperature of G29 ; consequently, since the yard is divided 
mto 36 inches, it follows that the length of a pendulum vibrating secontbt, un- 
der these circumstances, is 39.1393 inches. 

The English yard is said to have been originally determined by the length 
of the arm of Henxy I. King of England. 

' 3. The standard of linear measure adbpted by the 8Ude of New York, is 
the pendiihtm which I'ibrates seconds, in a vacuum, at Coiumbia College, in the 
dt; of New York, which is in the latitude of 40^^ 42^, 43". The yard is de- 
clared to be t i!iStit ^^ ^^ pendulum ; hence, the length of the pendulum 
is 39.101688 inches, at the temperature of 32^^. Should the standard yard 
ever be lost, it could be recovered by resorting to the preceding expeiiment 

. CLOTH MEASURE. 

256* Cloth Measure is used in measuring cloth, lace, and oQ 
kinds of goods, which are bought and sold by the yard. 



2\ inches (m.) 


make 1 nail, 


marked 


Ilia. 


4 nails, or 9 in. 


(( 


1 quarter of a 


yard,' « 


jr. 


4 quarters 


i( 


1 yard, 


If 


yd. 


3 quarters, or f of a yard " 


1 Flemish eU, 


II 


Fl,e. 


5 quarters, or If yard 


II 


1 Enghsh ell, 


u 


E.e. 


6 quarters, or 1| yard 


(1 


1 Flinch ell, 


II 


P.e, 



Obs. €loih measure is a species of Itmg measure. Cloth, laces, Ac, ore 
bought and sold by the linear ysLrdf without regard to their width. 

SaUARE MEASURE. 

257* Square Mecuure is used in measuring surfaces, ot 
things whose lenp^ and hr^th are considered without regard to 
height or depth; as, land, ftvoring, plastering, <&c. 



144 square inches (sq, in,) make 1 square foot, marked 


\ sq.fi. 


9 square feet " 1 square yard, ** 


sq.yd. 


30i square yards, or 1 ^^ . a ^ 
2T2i squaije feet \ 1 »q. rod, perch, or pole. 


sq.r. 


40 square rods 1 rood, « 


R. 


4 roods, or IfiDnnwre rods " 1 acre, « 


A. 


640 acres . « l sqUan mfln, « 


M. 



Qfkst.— 2S6. In what is cloth measure assd 1 Repeat the Table. Gk$. Of what Is 
cioCh measure a species 1 What is the kind of yard by which cloths, laces, ttc , aie bontltf 
sold 1 iS7. In what is Square Measure used 1 Beelte the Table. 




i 



::3 



ua 



ooMreoMD NomsM. 



[Sbpt. Via 



Note. — 16 ^uare rods maka I iqiiare chain ; 10 iqaara diains, or lOOjOOi 
■Quare Unkft| make an^usre. Flooring, roofing, plastering, 4te.| are firoqiientfy 
estiiiiated by Uie ** square,*' which cootihs 100 square feet 

A kitU of land, which is spoken of faj andenl writers, is 100 acres. 



9Mq.fi,zsltq.fd. 



Obs. 1. A square is a figure which has/our equal sides, and all its anglea 
figkl angles^ as seen in the diagram. Hence, 

A Square Inek is a square, whose sides are eaeh a 
/Hwor inch in length. 

A Square Pooi is a square, whose sides are each a 
riMeat loot in length. 

A Square Yard is a square, whose ades are each a 
linear yard, or three Hiiear feet in length, and eon- 
tains 9 square feel, as represented in the adyeoent 
figure. 

3. Square measure b so called, because its measuring unit is a square. The 
standard of s^or^ measure is derived from the standard linear measure. Hence, 

A WMl of square measure is a square whose sides are lespectively equal, in 
length, to the linear umt of the same name. 











1 




• 







CUBIC MEASURE. 

23 8* CuUc Measure is used in measuring solid bodies, oi 
things which have length, breadth, and thickness ; such as limber, 
stone, boxes of goods, the capacity of rooms, ships, &c. 



1728 cubic inches (cu. m,) make 1 cubic foot, 



27 cubic feet 
40 feet of round, or I 
50 ft. of hewn timber ( 
42 cubic feet 

16 cubic feet 

8 cord feet, or 9 
128 cubic feet ) 



(( 



u 



IC 



(( 



C( 



1 cubic yard, 
1 ton, or load, 

1 ton of shipping, 
1 foot of wood, or ) 
a cord foot, { 

1 cord. 



marked €u,ji, 
« eu. yd. 



u 



tt 



M 



r. 
a 



A pile of wood 8 feet long, 4 feet wide, and 4 feemgh, containa 1 *>nh 
For, 8X4X4:=128. 



QnKUT.~Oft«. What is a tquara 1 What if a tqiiafe inch 1 A tquara foot 1 A 
fmtd% 858. In what is Cubie Meason lusd Recits the Table. 



AsTe. 258, 259.] cohfobkd 

Otu. 1. A CvieU a solid bod; bounded b; its 

(fuitf liitei. It ii often mUeil a Aexoeif roH. Hence, 

A Cuiic Inch St a tube, each of whow ride* 
H B s^tHtra inch, u Tepreaenlcd b; ths uljoin- 
ing figure. 

A Cuiu i^f is a cube, each of whoae ndei 
to ■ ifusrs foot. 

2, Cubic MeaanmUiocalledibecansettamAU- 
taing wtU a B aiie. It ii often called scUd meai- 
on. The Btaiulaid of cuto meanre i* deiiTed from the 

A ntiU of culric racBmre, thereloTe, U a eabe irhou udei 
equal in length to the linear unit of the uine name. 

3. The caMc Urn, loiDoliDiea ealleJ a load, ii chiefljUKd Ibr estimaling tha 
eaitage Biui transportation of timber. Bj a Um of revntd limber i> meant, 
nich a qunntitj of timbei in its rough oi natural slate, ai when hewn, will 
make 40 cubic feet, and is nippoied to be equal in weight to 60 feet of hewn 

The cubic Urn Ot load, is by no means an aavraU or uniyonn staild- 
ard of estimating weight; Ibr, different kinds of timbei, are of verj different 
degrees of denutj. But it is perhaps suHicientI; accorale Ibr the purposes' to 
which it b applied. 




WINK MEASURE. 
259> WtM Meanire is used in meBsuring wine, alcohol, mo. 
Usees, i>il, and all other liquids except beer, ale, and milk. 

4 gills {gi.) make 1 pint, marked ft. 

5 pints " 1 quart, " j(, 
4 quart* " 1 gallon, '■ gal, 

3l| gallons . " I barrel, ^ '< bar.artti. 

43 gallons " t tierce " iUr, 

G3 gallons, or 2 barrels « 1 hi^shead, « Hid, ^ 

3 hogsheads " 1 jape at butt, " yi. ' 

apipM " Itim, " fiM. 

0>B, 1. In England, 10 gallons make 1 anker; 16 gallons, I mnkt; 9 
tieicei or S4 gidloail| 1 puncheon. 
% Lif Did* are generally bought and sold by the gaSen or its tubdwi <imu, aa 

atwrr."Oti. Wbat It a cnhal Whsl li a enble Inctal A euMe total What 1* 



/ 1 
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the qiMit, pint» Ae. Cider and a ftiw eheap utklei aie boafht and ■oM lif- 
the UtrreL The eapacities of cuterna, vata, dEc aie Mimetimea eattinated ia 
kt^^skeadit and the quotatloni or prioea-enrrent of oUa in foreign markcla, are 
waally made in lunt, Bui the idercef and the fip€ at hUi are never need, aa 
each, in businefls transactional their oontenta are given in gallona, qoaita, fte^ 

260* The standard Unit of LiqtUd Measure adopted by th« 
United States, is the Wine GaMon of 231 cubic inches, which is 
eqiud to 58372. 175«^. grains of distilled water, at the maximuiB 
density, weighed in air at 30 inches barometer, or 8.339 lbs. 
avoirdupois, very nearly.* 

Ob8. The British imperial stanaardmeasure of capadty,both for M^uit and 
dry goods^ is the imperial gallon^ which is equal to 10 pounda avoi * ^npoia of 
distilled water, at G2^ thermometer and 30 inches barometer, a& ^iu**^iff^ 
977.274 cubic inches. It is equal to 1.2 gal. wine nieasure U. S. 

BEER MEASURE. 

261* Beer Measure is used in measuring beer, ale, and nulk 

2 pints (pto.) make 1 quart, marked ^. 

4 quarts " 1 gallon, 

36 gallons << 1 barrel, 

1| barrels, or 54 gallons *< 1 hogshead, 

Obs. 1. In England, 9 gallons make 1 firkin ; 2 firkins, 1 kilderkin; 2 kil 
derkins, 1 barrel. 

2. The ^eer gallon contains 283 cubic inches, and is equal to 10.1799321 
pounds avoirdupoii of distilled water, at the maximum density. In many pit 
milk is measured by wine measure. 

DRY MEASURE. 

363* Dry Jumsure is used in measuring grain, fruit, &e. 

2 pints (pf,) make 1 quart, marked qt, 

8 quarts " 1 peck, " pk. 

4 pecks, or 32 qUL « 1 bushel, " h%. 

8 bushels " • 1 quarter, ** qr, 

32 bushels, or 4 qrs. " 1 chaldron, '* eh. 



it 


gal. 


« 


bar.otbU. 


u 


khd. 



Qus«T.->200. What is the ftandard anlt of Liquid lleasnre of ths IjaHbI EiaMsl 
Bow many cubic Inches In a wine gallon ? 96t. In what Is Besr Maarait uiMi t Bsutls 
the Table. 9QS. In what is Dry Measnre nsed 1 Repeat the TaWe. 

* Refpocts of the ae^retary of the Tteasury, March, 1831, and June, * 633. A so, Basstal 
en Wdffhts and Bfeasures. 






Obb. In England fionr k often aotd bj weight. A sack is equal to 980 
Ib«., and contains about five imperial bushels. 

^e ^luUdnving denominations, are sometinies used, vis: 3 quarts mafo 1 
ptMtle^ 3 bushels, 1 strike; 3 strikes or 4 bn., 1 coom; 3 cooms or 8 biL| 1 
quarter ; 5 quarters, 1 wey or load ; 3 loads, 1 last. 

In London 36 bushels of coal make a chaldron, but in New Castle 79| 
bushels are said to be allowed for a chaldron. But coal in England and io 
this country, is now usually bought and sold by weight. 

Note, — WvMy Beer, and Dry Measures are often called capacUv meaimm 
and are evidently a species of cuHc measure. 

263* The standard Unit of Dry Measure adopted by ch 
United States, is the Winehester Bushel, which is eqtial t; 
97.03^413 pounds avoirdupois of distilled water, at the max 
imiim density, weighed in air at 30 inches barometeri and contaim 
2150.4. cubic inches, nearly. 

The Winchester bushel is so called, because the standard meaa 
lire was formerly kept at Winchester, England. By statute, it '4 
an upright cylinder, 18-t inches in diameter, and 8 inches deep. 

Obs. 1. The imperiat bttshd of Great Britain is equal to 80 lbs. avcnidupob 
of distilled water, at 63^ Fahrenheit, and 30 inches barometer, and contains 
2218.192 cubic inches; consequently, it is equal to 1.032 bushel U. S., nearly. 
It is an upright cylinder, whose internal diameter is 18.789 inches, and its 
depth 8 inches. 

The use of heaped measwre was abolished by Act of Parliament, in 183b. 

3. The sUmddrd btishel of the State of New York, is equal to 80 pounds 
avoirdupois of distilled water, at the maximum density, at the mean pressure 
of the atmosphere, and contains 2218.192 cubic inches.^ 

It is customary, at the present.day, to determine capctcUy measures by the 
weight of distilled water which they contain. This is evidently mm aocu^ 
rate than the former method of measurement by cubic inches. 

3. In bujring and selling grain, when no special agreement as to measure- 
ment or weight, is mode by the parties, a bushel, in the State of New York, by 
Act of 1836, consists of 60 lb*, of wheat, 56 lbs. rye or Inctian com, 48 lbs. cf 
barley, and 32 lbs. of oats. 

There are similar statutes in most of the other States of the Union. This is 
the most impartial method by which the value of grain can be estimated. 
i^ ._ 

QuBST.— fl63. What U the standard unit of Dry Measure adopted by the GovenuiMiBtl 

* By^the same Act it was declared, that the standard lipiid gallon shoald be 8 lbs., aa4 
Am standard dry gaUon 10 lbs. avoirriapois of distilled water, at Its niaximnni density 
Bat tkis part of. the sfatute was subsequently npeatod, and the pravloas staadaid |pUo* 
In the office of the Seeielary of State* was eontianed innse. 
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TIME. 

S64. f%ine is naliinilljr divided into dayt and yw»v; the imp- 
mer are caused by the revolution of the Earth on iti axis, thfl 
latter by its revolution round the sun. 



60 iecondf yec,) 
€0 minute* 
S4hoan 

7 days 

4 weeks 
13 caleiidar montlMt or 



make 1 mhrata, 
<* 1 hour, 
« Iday, 
" 1 week 
" 1 lunar month, 



365 daja and 6 hrt., (nearly,) 1 ^«^y^' 



« 

M 
M 
M 

U 



kr. 



The fidlofwing are the names of the 12 calendar montha into whieh thecit^ 
or kgal year is divided, with the number of days in each. 



January, 

Februaiyi 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 



written 

u 

<( 

M 
<C 
(I 
« 
l< 
(I 

u 
(I 



(Jan.) 

(Feb.) 

(Mar.) 

(Apr.) 

(May) 

(June) 

(July) 

(Aug.) 

(Sept.) 

(Oct) 

(Nov.) 

(Dec.) 



the 
« 

ti 
u 
<l 
«t 
it 
u 
u 
u 



Jlrst 

second 

third 

fourth 

fifth 

sixth 

seventh 

eighth 

ninth 

tenth 

deventh 

twelfth 



month, has 31 days. 
88 
31 
30 



CI 

l( 

M 
U 
(I 

M 
l< 
M 
l( 
« 



(I 
M 
<( 



M 
U 
l< 
M 
« 

a 
u 
« 



31 
30 
31 
31 
30 
31 
30 
31 



<i 
(I 

u 
u 

M 

M 
M 
ti 
If 
« 



The number of days m each month may be easfly remembered from the fol- 
lowing lines: 

« Thirty days hath September, 
April, June, and November ; 
February twenty-eight alone, 
All the rest have thirty-one ; 
Except in Leap year, then is the tune. 
When February has twenty-nine." 

Obs. 1. A Solar year is the exact time in which the earth revolves round 
the sun, and contains 365 days, 5 hours, 48 minutes, and 48 seconds. 

2. Since the civil year contains 365 days and 6 hours, (nearly,) it is plain 
Iha. in four years a whole da/ will be gained, and therefore every fourth year 
must have SGG'days. This day was originally added to the year, by repeating the 
fix/A of the Calends of March i\ the Roman calendar, which corresponds with 



QcssT.— 964. Mow la time natural 7 divided 1 Recite theTal>te. Oh^ What Is a 
mrl How Is leap year occavfcmsd T» which montii to ths odd iaj sdisdt 
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theSIUi of FlAnunrfUk onis. It wai called tbe ifUeruJUuy day, fton tha 
Laliu itUercalo^ to inseri^ 

The yeaj in whch thk day m added, U called Bisstxiiky from the Latin Ms, 
^ice, and sextUis, the itx^A. It is also called " Leap Year," because it leapa 
over a day more than a common year. 

3. The dvil or legal jear is often called the Julian year, from Julius Cssar 
emperor of Rome, who adapted the calendar or regisler of the civil year to 
tlie supposed lengd of the sdar year, py adding 1 day to evexy fourth year. 

265* In process of time, as mathematical and astronomica 
■denco advanced, it was found that the length of a solar yeai 
ima only 365 d. 6 hrs. 48min. 48 sec, or 11 min; 12 sec. less 
than 365-}- days, which in 400 years amounted to about 3 days ; 
consequently, the Julian calendar was behind the solar time. 
This MTor at the time of Pope Gregory XIII., amounted to- 10 
days, which he. corrected in 1582 by suppressing 10 days in the 
month of October, the day after the 4th being called the Idth. 
Hence this calendar is sometimes called the Gregorian caUndar. 

Obs. 1. This correction was not adopted in England till 1752, when the 
error amounted to 11 daysr By Act of Parliament^ 11 days, after the 2d of 
September, were therefore omitted ; and the civil year by the same Act, was 
made to commence on the 1st of January, instead of the 25th of. March, as it 
had done previously. 

3. Dates reckoned by the o2^ taetkifd or Julian calendar, are called (Hd 
tStijle ; and those reckoned by the new method^ are called Neio Style. 

To change any date from Old to New Style, we must add 1 1 days to it ; and 
if the given date in Old Style ^ is between the 1st of January and the 25th of 
March, we must add 1 tu the year in New Style. 

Russia still reckons dates according to Old Style, The difference now 
amounts to 12 days. ^ 

266* To ascertain whether a year is Leap Ysak. 

Divide the given gear bg 4, ana if there is no remainder, it is 
Leap gear. The remainder, if ang, shows how mang gears have 
dapsed since a Leap gear occurred. Thus, dividing the year 1847 
by 4, the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing year will be leap year. 

Obs. 1. To this rule there is an exception. For, we have seen, that a so/zr 
Tear is U min. and 12 sec. less than a Julian year, which is 3(i5^ days. Tbis 
trror, in 400 years, amounts to about 3 days; consequently, if 1 day is added 

QiiS!iT.~'S6& How do y oa ascert ^in whether a yeaf is loap year I 
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finxffimrih year ^ that it, if we have 100 leap yean in' 400 yean, aeooidtn^ ts 
the Julian caleiklar, the rackontng would fall 3 day* behind the soiwr time. 
ThuK^ reckoning ftwn the commencement of the Christian era, when it was 
January 1st, 401 by the Julian time, it was January 4th by the solar timo. 

2. To remedy this error only 1 centennial year in fowr n regarded a teap 
year ; or, widch is the same in effect, whenerer the ceHt€nnial year, or the 
number expressing the cenlur^j is not divistble by 4, that year is not a leap 
year, while the other centennial yean are. Thus, 17, 18, 19, denoting 1700, 
1800, and 1900, are not divisihU by 4, consequently they are rutt leap yoans 
though according to the rule above they would be ; on the other hand 16 and 
20, denoting 1600 and 2000, are divisibk by 4, and are thereibre leap yean;' 
There is still a slight enor, bat it is so small that in 5000 yean it wewttat^ 
amounts to a day. 

CIRCULAR MEASURE, OR MOTION. 

267* Circular Meature is applied to the divisions of the cii> 
ele, and is used in reckoning latiivde and laiiffitude, and the 
motion of the heavenly bodies. 



60 seconds ('0 


make 1 minute, 


marked 




60 minutes 


« 1 degree, 


M 





30 degrees 


" 1 ngn, 


IC 


X. 


12 signs, or 360o 


" 1 circle, 


U 


6. 



This measure is often called Angular Measuire, and is ehiefly used by 
astionomen, navigaUHm, and surreywa. 



90® 



Obs. 1. The circumference of every dr- 
cleis divided or supposed to be divided, 
into 360 equcd parts, called degrees, as in 
the subjoined figure. 

2. Since a degree is y^ part of the 
circumference of a circle, it is obvious that 
its length must depend on the size of the 
circle. 




270© 



Notes'—The division of the drcumferenoe of the circle into 361 equal parts, 
took its oBgin from the length of the year, which, (in round numben) waa 
supposed to contain 360 days, or 12 months of 30 days each. The 12 sigTis 



acnisT ~W7. In what is CtrenUtr Measure ased ? Repeat the T&ble. Oto. How Is the 
-' — mfernnf of eveiy circle divided 1 Oa what does the length of a depna dspeadt 
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eefretponl to the 13 months. The ^nn minutes^ is from the Latin wAMumm, 
which signifies a small part. The tenn seurndSfU an abbreviated ezpzession 
Sar tecond minutes, or minutes of the second order. 

26 8 • Since the earth turns on its axis from west to east <mc§ 
in 24 hours, it evidently revolves 16° per hour ; or 1° in 4 min- 
utes, and 1' in 4 seconds of time. Hence, 

When the difference of longitude between two places is 1', the 
difference in the time^ or the hour of tJie day at these twoplaces, is 4 
meonds; if the difference of longittide is 1°, the difference of time is 
i minutes ; if 2°, the difference of time is 8 minutes, ite. 

Thus, when it is noon at London, in Philadelphia, which is about 
*75° west, from London, it is only 7 o'clock, A. M. For, if 4ihe 
earth revolves 1° in 4 minutes, to revolve 75°, it will require 76 
times as long,, and 4x76=800 min., or 6 hours. 

Obs. 1. Since the earth revolves from west to east, it is manifest, that the 
time is eaiiier as we go ecuitward, and laier as we go westward. 

2. This principle affords navigators and others a convenient and useful 
method of ascertaining the difference of time between two places, when the 
difference of their UnhgUude is known ; also, for ascertaining the difference of 
lan^ilude between two places, when the difference in their time is known. 

MISCELLANEOUS TABLE. 

269* The following denominations no^ included in the pre- 
ceding Tables, are frequently used. 

12 units make 1 dozen, (doz,') 

12 dozen, or 144 " 1 gross. 

12 gross, or 1728 " 1 great gross. 

20 units " 1 score. 

56 pounds " 1 firkin of butter. 

100 pounds « 1 quintal of fish. 

30 gallons . " 1 bar. of fish in Mass. 

200 lbs. of shad or salmon " 1 bar. in N. T. and Conn. 

196 pounds « 1 bar. of flour. 

200 pounds V« I bar. of pork. 

14 pounds of iron or lead " 1 stone. 

2U stone " 1 pig. 

8 pigs « 1 fother. 
Bble, — Formerly it was customary to allow 112 lbs. for a quintal. 



'QxniwT^~-9K. When th« dUftrenee of longitude between two fisces !■ 1', what Is 
oTlidMl WhM a^.whattsthediflbraneeortfBMl 
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PAPKR AND BOOKS. 

370* The iermB folio, quarto^ octavo, <k:3., applied to books» 
denote the number of leaves into which a sheet of pa^r ia 
folded 



24 sheets of paper 
90 quires 

^ reams 

Slmadles 



make 
« 

u 



A sheet 
A sheet 
A sheet 
A sheet 
A sheet 



(I 

u 

« 
It 



" fouT leaves 
*' eight leaves 
" twelve leaves 
" eighteen leaves 
" thixty-six leaves 



u 



K 



(( 



l( 



1 quire. 
1 ream. 
1 bundle. 
Ibale. 



A sheet fi>lded in two leaves fimns tifiito. 



a quarto^ or 4to. 
an octavo, or 8vq. 
a duodecimo^ or ll2ta¥K 
an 18mo. 
a36mo. 



DIMENSIOKS OF DIFFERENT KINDS OF EKGUSH PAPER. 



Names, 

Pott, 

Small Post, 

Fool's Cap, 

Crown, 

Demy, 

Medium, 

Royal, 

Super Royal, 

Elephant, 

Double Crown, 

Imperial, 

Atlas, 

Columbier, 

Double Demy, 

Double Elephant, 

Antiquarian, 

Double Atlas, 

Emperor, 



Wriiing. 

15| by I2i in. 
16i by l3i in. 
16f by I3i in. 

20 by 15i in. 
22i by 17i m. 
24 by I9i in. 
27i by m in. 



30i by 22 in. 



Drawing, 
151 by 12| in. 

16} by iSiin. 
20 by 15 in. 
22 by 17 in. 

24 by 19i in. 
27i by 19i in. 
28 by 23 in. 

30i by 22 in. 
34 by 26i in. 
34i by 23| in. 

40 by 261 in. 
52 by 31 in. 
55 by 311 in. 
68 by 48 in. 



PrifUing, 



90 by 15 in. 

23 by 18 in. 
26 by 20 in. 



30 by 20 in. 



38|by26fai. 



Note. — American paper is usually rather larger than English paper ot tta 



same name. 



QuBrr.--^n^ What do th« terms, folio, quarto, 4cc., denote, when applied to books t 
^v^*t Is a folio 1 Aquartol Aaoetavol Adoodeelmol Aiil8eio.1 ASOBMkt 
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FRENCH MONEY, WEIGHTS, AND MEASURES. 

8T1. The new system of Money, Weights, and Measures of 
France, adopted in 1795, was formed according to the deemial 
Notation. 

FRSirCH MONET. 

27 2« The Fram is the unit money of the new system of 
French currency. It is a silver coin, consisting of -A pure sIIf 
irer, and tHt of alloy. 

10 centimes make 1 declme. 

10 decimes " 1 franc. 

WWe.— The mim of a/ranc by Act of Congress in 1843, is 0.186. Tha 
vtttee of ttie here taumois, the former unit of money, is $.185. 

FRENCH LINEAR MEASURE. 

27 3* The standard unit of the French Idnear Measure, is 
the Metre, Its length, according to the mean of the several com- 
parisons of Troughton, Nicollet and Hassler, is equal to SO-SSOQlYl 
English, or United States inches. 

10 metres make 1 decametre = 32.817431 U. S. feet 

10 decametres " 1 hectometre = 328.17431 " «« 

10 hectometres «» 1 kilometre = 3281.7431 " «« 

10 kilometres " 1 myriametre = 32817.431 << " 

Nifte, — 1. The standard by which the new French measures of length aia 
determined, is the qtuidrant of a meridian of the earth, or the terrestrial arc 
from the equator to the pole, in the meridian of Paris. The ten-miUio7UA[ part 
of this arc is called a metre^ which is equal to 39.378 U. S. in., nearly. 

3. The metre is divided into 10 decimetres ; the decimetre into 10 centimetres; 
the ceTUimeti^ into 10 millimetres. 

3. The denominations of the old system of linear measure were the toise, 
Ibot, inch, line, and point. 12 points=l line; 12 lines=l inch; 12 in.=l 
foot ; 6 ft.=l toise. The old French foot was equal to 1.066 U. S. feet. 

4. By a decree of 1812, the Toise, Aune, Foot, &<c., are' allowed to beusea, 
iMTing the following ratios to the metre, viz: the toise=:2 metres; the footsa 
)- metre ; the inch=-x^ metre ; the aune or ells:!-)^ metre ; ths busfaels^ he»> 
lofitre. 
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rRBKOH BQUARK MBASURB. 

374* The unit of French Superficial Measure; h& the Are, 
Mhose sides are each a decametre in length ; consequently, it con- 
^4in8 100 square metres, or 119.6648496 U. S. sq. yds. 

10 aret make 1 deeare = 1196.648496 U. S. tq. yds. 

lOdecares '< 1 hectare =11966.48496 *< » 

10 hectares « 1 kilare =119664.8496 « <* 

lOkUaret " 1 myriare = 1196648.496 " « 

Note, — The are is divided into 10 declares; the declare into 10 centiareaj 
the cenhare into 10 milUares. 

FRENCH CUBIC MEASUBB. 

27 5* The unit of French Cuhic Mectsure^ ib the Stere,. which. 
is a cubic metre, and is equal to 61074.1564445 cu. in. U. B 

10 dedsteres make 1 stere = 35.34384 cu. ft. U. S. 
lOsteres " ldeca8tere= 353.4384 « « 

FRENCH UQUm AND DRY MEASURE. 

276* The unit of French Liquid and JDry Measures, is 
called the lAtre, which is a cubic decimetre, and is equal to 
61.0741564445 ciL in. U. S., or 1.05756 qts. wine measure. 

10 litres make 1 decalitre = 2.6439 gals, wine meas. 
10 decalitres « 1 hectolitre = 26.439 " " « 
10 hectolitres " 1 kilolitre = 264.39 " " " 

Note. — ^The litre is divided into 10 decilitres ; the decUUreinto 10 centilitres; 
the centilUre into 10 millilitres. 

FRENCH WEIGHTS. 

277* The unit of French Weights, is the weight of a cubic 
centimetre of distilled water, at the maximum density, and is 
called the Gramme, It is equal to 15.433159 grains 'J>oy. 

10 grammes make 1 decagramme = 154.33159 grs. Troy. 

10 decagrammes « 1 hectogramme = 1543.3159 " " 

10 hectogrammes " 1 kilogramme = 15433.159 « <* 

10 kilogrammes, " 1 myriagramme s 154331.5d « ^ 



j^*TS. 275-279.] PORBiaN WEIGHTS, ETC. 163 

liote. — I. The gramwe is divided into 10 decigrammes , the ixtAgraiMM 
inw 10 centigrammes ; the cerUio;ram7ne into 10 milligrammes. 

t2. The denomination chiefly used in making out invoices of goods sold by 
weight, and in business transactions, is the kilogramme^ which is equal to 1000 
grammes, or 2.21 lbs. avordupois, very nearly. 

3. In the old system o( French weight, the iivTe-poids=2 marcs ; the marc 
=8 onces ; the once ===8 gros j the gro8=72 grains. The livre is equal to one- 
half the kilogramme. 

FRENCH CIRCULAR MEASURE. 

27 8 • The circle is divided into 400 equal parts, called grades, 
and the quadrant into 100 grades. The grade is again divided 
into 100 equal parts, and each of these parts is subdivided into 
100 other equal parts, according to the centesimal scale. Hence, 

The seconde = .00009 English deg. 
The minute = .009 " " 

The grade = .9 " " 

Note. — The names of the denominations larger than the unit in the French 
Compound Numbers, are formed by prefixing to the name of the unit, the 
Greek words, decay hectOy kilo, and myria; those less than the unU^ are formed 
by prefixing to the name of the unit, the Latin words, decij cerUij and miUi, 

27 9* Foreign Weights and Measures compared with those of 
the United States* 

Amsterdam.-^lOO lbs. (1 centner)= 108.923 Ibs.f ; 1 la8t=85.25 bu.; 1 ahm= 
41 gals.; 1 foot Amsterdam=sll-^ in.; 1 foot Antwerp=:ll-J-in.; 1 ell Am- 
sterdam=2.26 ft.; 1 ell Brabant:=2.3ft. ; 1 ell Hague=r3.28 ft. 

Batavia.^l picul=l36 lbs. ; 1 kann=.39 gal.; 1 ell=2.25 ft. 

Bengal. — 1 haut=1.5 ft.; 1 guz=3 ft.; 1 coss or mile =1.24 miles; 1 bazar 
maud =82. 14 lbs. ; 1 factory maud =74.60 lbs. 

Bencoolen. — 1 bahar=560 lbs.; 1 bamboo=l gal.; 1 coyang=8 gals. 

BoTfibay. — 1 maud =28 lbs. ; 1 covid=1.5 ft. ; 1 candy =25 bu. 

Bremen,. — 1 pound=l.l lb.; I centner =116 lbs.; llast=80.7 bu. ; lft.=ll|m 

Canton,—! tael=U oz. ; 1 catty=U lbs. ; 1 picul=l33j lbs. ; 1 covid=14t in. 

Dehmark.—\^ lbs. (1 centner) =110.25 lbs.; 1 bbl. (tocnde)=3.95 bu.; 
1 viertel=2.04 gals.; 1 foot Copenhagen, or Rhineland=12| in. 

Florence and Legkorn. — 1 00 lbs. ( 1 cantaro) =74.86 lbs. ; 1 moggio= 16.59 bu. ; 
1 barile= 12.04 gals.; 1 palmo=9| in. 



* M'Calloch'*s Commercial Dictionary ; also Kelly*8 Universal Cambist, 
f The pounis in this and the foUowing oompaiiaoBS are avoirdupois. 
T.H. 8 
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Gmmmi.— 100 Fjs. (1 peso groMo)=76| lbs. ; t peao 8ottile=:69.89 lbs.; 1 aina 

=3.43 bu. ; 1 mezauirola =39.22 gals. ; 1 paljno=S>^ in. 
/Tam^/-;^.*— lfoot=n.3m.; 1 eU =22.6 in. nearly; 1 ell Brabant=27.6 in. ; 

1 milc=4.(>8 miles; I fass=li bu.; 1 \aai=S0.(J4 bu.; I ahni=384 gals. 
Japan. — 1 cutti=1.3 lbs ; 1 picul=l30 lbs. ; 1 ichan=3| ft.; 1 inc or tetamy 

ssdk ft.; 1 bulec=16i gals. 
Aloflras, — 1 covid=l| ft.; 1 catty=l| lbs.; 1 picul=l33| lbs.; I mn^^l^ 

25 lbs. ; 1 candy =500 lbs. , 1 garee=140 bu. 
MaUa,-^i foot=lOj> in. ; 100 lbs. (1 cantaro)= 174.5 lbs. ; 1 salma=8.22 bn. 
Manilla. — 1 aiToba=2(ilbs. ; 1 picul=143 lbs. ; 1 palmo= 10.38 in. • 
ffaples.— 1 cantaro gro8so=10G.5 lbs. ; 1 cantaro piccolo =100 lbs. ; 1 palnio^a 

10|in ; 1 toniolo=1.45bu. ; 1 carro =52.24 bu. ; 1 curro of wine =2G4 gals. 
NelAerla7ids.—l ell=3.28 ft.; 1 mudae=2.84 bu.; I kan litre=2.U pinU; 

1 vat hectolitre =20.42 guls. ; 1 pond kilogramme =2.2 1 lbs. 
Portugal.^iOO Ibs.^lOl.lO lbs. ; 1 arroba=22.26 lbs. ; 1 quintal=89.05 lbs.; 

1 abnudc =4.37 gals.; 1 alquicre=4f bu. ; 1 moyo=23.03 bu.; 1 hi8t=70 bu. ; 

1 peor foot=l2^ in.; 1 mile=l| mile. 
Prussia.— 100 lbs=103.11 lbs.; 1 quintal (110 lbs.)=ll3.42 lbs. ; 1 eimar= 

18.14 gal; 1 schefrel=1.5G bu. ; 1 foot=1.03 ft.; 1 ell=2.]9 ft.; 1 mile= 

4.68 miles. 
Rome.-^lOO Iibras=74.77 lbs. ; 1 rub1no=9.36bu. ; 1 barile=15.3l gals. ; 1 foot 

=1 1 1 in. ; 1 canna=6^ ft. ; 1 mile=7-J fur. 

Russia.— 100 lbs.=90.2G lbs.; 1 berquit=361.04 lbs. ; 40 lbs. (1 pood)=s 

3Gllis.; I vedro=3j gills. ; lchetwert=:5.95bu.; 1 foot Peters burg =1.18 ft. t; 

I foot Mo8cow=l.l ft.; 1 aTsheen=:2i ft.; 1 mile (verst)=5.3 fur. 
Sidly.'^lOO lbs. (libras)=70 lbs.; 1 cantaro gro8so= 192.5 lbs.; 1 cantajo 

sottile=l75 lbs.; 1 sahna generale=:7.85 bu. ; 1 salma grossa=9.77 bo. ; 

1 salma of wine=23.0G gals.; 1 palmo=9i in.; 1 canna=6i ft. 
Spain. — 1 arroba=25.3G lbs.; 1 quintals 1 01 .44 lbs.; 1 arroba of w7ne= 

4i gals. ; 1 moyo=68 gals. ; 1 fanega =1.6 bu.; 1 foot=ll.l28 in.; 1 vara= 

2.78 ft. ; 1 league (leagua)=4.3 m,, nearly. 
Si6-^r/c7t.— 100 lbs. ( 'ictualie)=73.76 lbs.; 1 foot=11.69 in. ; 1 cll=1.95ft.; 
» \ miIe=G.64 m. ; 1 kann=:7.42 bu. ; 1 last=75 bu. ; 1 kann of wine:^ 

69.09 gals. 
Smyrna.— \0X^ lbs. (1 quintal) =129.48 lbs.; 1 oke=2.83 lbs.; quillofca 

1 .46 bu. ; 1 quillot of winc=l3.5 gals. ; 1 pic=2i ft. 
Tri£sl£.—\^ Ilis.=r-123.6 lbs. ; 1 stajo=2i bu.; 1 orna, or eimer=14 94 gals.; 

lei! (for silk) =2.1 ft.; 1 ell (for woollen) =2.2 ft. ; 1 foot Austrian =1.037 ft.; 

1 mile Austrian=4.6 m. 
\enic€.—\W lbs. (Ipesso grossa)=105.18 lbs. ; 1 peso sottile=64.42 lbs. ; 1 staj« 

=2.27 bu.; 1 mcggio=9.08bu.; 1 anifora=: 137 gals.; 1 foot=l.l4ft.; 1 brac- 

cio (for silk)=24.8 in. ; 1 braccio (for woollen)=2G.6 in. 

* New system of weights and measures adopted in 1843. 

t In measuring timber EogUsh feet and inches ara chiafly used ttaionghoat Russia. 



Art. 280.] reductioit. 109 



REDUCTION. 

280* Tlie process of changing compound nnmhers from one 
denomination into another, without altering their valiie, is called 
Reduction. 

Ex. 1. Reduce £5, 2s. Id, and 3 far. to farthings. 

Analym, — Since in £l there are 20s., in £b there are 5 timet 
as many, which is 100s., and 2, (the given shillings,) make 102s. 
Again, since there are 12d. in Is., in 102s. there are 102 times 
as many, which is equal to 1224d., and 7 (the given pence) make 
12dld. Finally, since in Id. there are 4 far., in 1231d. there are 
1231 times as many, or 4924 far., and 3, (the given far.,) make 
4927 far. Ans. 4927 farthings. 



Operation, 



\ 



£ s, d. far. We first reduce the given pounds to shil- 

5 2 7 3. lings, by multiplying them by 20, because 

20s. m £l. 20s. make £1. (Art. 247.) We next re- 

102 shillings. duce the shillings to pence, by multiply- 

12d. in Is. ing them by 12, because 1 2d. make Is. Fi- 

1231 pence. nally, we reduce thit ponce to farthings by 

4 far in Id. multiplying them by 4, because 4 far. 

4927 far. Ans. make Id. 

Note. — I. In this example it is required to reduce higher denominations to 
lower ; as pounds to shillings, shillings to pence, &€. This is done by su6- 
cessive muUiplications, 

.2. In 4927 farthings, how many pounds, shillings, and pence ? 

Analysis, — Since 4 far. make Id., in 4927 farthings, there are 
as many pence as 4 is contained times in 4927, which is 123 id., 
and £ far. over. Again, since 12d. make Is., in 123 Id. there are 
as many shillings as 12 is contained times in 1231, which is 
102s., and 7d. over. Finally, since 20s. make JCl, in 102s. there 

QuBBT.— -280. What is Reduction t How aro pounds reduced to shilling ? Whv mid 
tiplf by 80 1 How are shilltDgs reduced to pence 1 Why ? How pence to fiurthlnc* 1 Whv 
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Are as many pounds as 20 is contained times in 102, which jb £5^ 
and 2s. over. Ans. £5, 28. Id, 3 far. 

Operation. We first reduce the given farthings 

4 )4927 far. to pence, the next higher denomina- 

12) 123 Id. 3 far. over. tion, by dividing them by 4, because 

20)1 02s. 7d. over. 4 far. make Id. (Art. 247.) Next we 

£5, 28. over. reduce the pence to shillings by di- 

Ans. £5, 2s. 7d. 3. far. viding them by 12, because 12d. 

4kake 1 8. Finally, we reduce the shillings to pounds by dividing 

them by 20, because 20s. make £l. The last quotient with the 

several remainders, constitute the answer. 

Note. — ^2. The last example is exactly the reverse of the first ; that is, lowei 
denominations are reduced to higher, which is done by successive divisions, 

28 !• From the preceding illustrations we derive the fol- 
lowing 

GENERAL RULE FOR REDUCTION. 

I. To reduce compound numbers to lower denominations. 
Multiply the highest denomination given, hy that number which 

it takes of tJve next lower denomination to make onk of this higher ; 
to the product, add the number expressed in this lower denomina- 
tion in the given example. Proceed in this manner with each 
successive denomination, till you come to tlie one required, 

II. To reduce compound numbers to higher denominations. 
Divide the given denomination by that number which it takes of 

ihis denomination to make one of the next higher. Proceed in this 
Vtaimer toith each successive denomination, till you come to the on$ 
required. The last quotient, with the feveral remainders, wUl he 
the answer sought. 

282* Proof. — Reverse the operation; that is, reduce hack the 
ayiswer to the original denominations, and if the result corresponds 
with the numbers given, the work is right. 

QuBST.— How are farthings reduced to pence ? Why divide by 4 ? How reduce penee 
Id shilhngs ? Why t How reduce shillings to pounds 1 Why 1 281. How are cornpouad 
numbers reduced to lower denmninatioiis 1 How to high< r denomliibtions 1 989 How 
Is Keduction proved 1 
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Obs. 1. Each remainder is of the same deTtamhuUicn as the dividend fipom 
which it arose. (Art. 113. Obs. 1.) 

2. Reducing compound numbers to lower denominations may, with propii- 
ely, be called Reduction by MttUiplieation ; reducing them to higher denoin- 
inations, Redaction by Division, The former is often called Reduction De* 
fundings the latter, Reduction Ascending. They mutually prove each other. 

SXAHPLBS FOB FRACTICS. 

I. Id 136 rods and 2 yards, how many feet? 

Operation, Proof, 

rods, yds. 8 )2250 ft. 

2)136 2 6i)750 yds. 

gj yds. 1 r. 2 

6182 11)1500 

68 136 r. 4 rem.:=2 yards, 

fio^yds. Now 136 r. 2 yds. is the 

3 ft. 1 yd. given number. 
2250 ft. Am. 

2. In £71, 13s. 6-id., how many ferthmgs? 
8. In JC90, 7s. 8d., how many farthings ? 
4. In £295, IBs. 3^., how many farthings? 
6. In 95 guineas, l7s. 9fd., how many farthings? 

6. How many pounds, shillings, &c., in 24651 farthings? 

7. How many pounds, shillings, <&c., in 415739 farthmgsf 

8. How many guineas, drc, in 67256 pence? 
0. In £36, 4s., how many six-pences ? 

10. In £75, 12s. 6d., how many three-pences ? 

II. Reduce 29 lbs. 7 oz. 3 pwts. to grains. 

12. Reduce 37 lbs. 6 oz. to pennyweights. 

13. Reduce 175 lbs. 4 oz. 5 pwts. 7 grs. to grains. 

14. Reduce 12256 grs. to pounds, &c. 

15. Reduce 42672 pwts. to pounds, &c. 

16. In 15 cwt. 3 qrs. 21 lbs., how many pounds? 

17. In 17 tons 12 cwt. 2 qrs., how many ounces? 



<lvBflT.-~<M«. Of what denomination is each remainder ? What may rednelng eorapoiiai 
Btunben to lower denominations be called 1 To higher denominations 1 Which of Um 
fhndainentBl roles is employed by the foriMl ? Which by the latter 1 
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18. In 52 tons 3 cwt., how many pounds ? 

19. In 140 tons, how many drams ? 

20. In 16256 ounces, how many hundred weight, &c.? 

21. In 267235 pounds, how many tons, Sdo. ? \ 

22. In 563728 drams, how many tons, pounds, &c. ? 

23. Reduce 05 pounds (apothecaries' weight) to drams. 

24. Reduce 130 pounds to scruples. 

25. Reduce 6237 drams (apothecaries' weight) to poiunds, Ai» 

26. Reduce 25463 scruples to oimces, ^c. 

27. How many feet in 27 miles ? 

28. How many inches in 45 leagues ? 

29. How many yards in 3000 miles ? 

80. In 290375 feet, how many miles? 

81. In 1875343 inches, how many leagues? 

82. In 15 m. 5 fur. 31 r., how many rods ? 

83. In 1081080 inches, how many miles, <fec. ? 

84. How many feet in the circumference of the earth ? 
35. How many nails in 160 yards ? 

S6. How many quarters in 1000 English ells? 
87. In' 102345 nails, how many yards, &c. ? 
38. In 223267 nails, how many French ells? 
89. In 634 yards, 3 qrs., how many nails ? 

40. In 28 hhds. 15 gals, wine measure, how many quarts? 

41. In 5 pipes, 1 hhd., hoW many gallons? 

42. In 3 tuns, 1 hhd. 10 gals., how many ^s? 

48. In 12256 pints, how many harrels, wine measure? 

44. In 475262 gills, how many pipes, <&c. ? 

45. In 50 hhds. 1 hhl. 10 gals., how many gills, wine measure • 

46. In 45 hhls., how many pints, heer measure ? 

47. How many harrels of beer in 25264 pmts ? 

48. How many hogsheads of beer in 136256 quarts? 

49. How many pints in 45 hhds. 10 gals, of beer? 

50. In 15 bushels, 1 peck, how many quarts ? 

51. In 763 bushels, 3 pecks, how many quarts? 
$2. In 56 quarts, 5 bushels, how many pints ? 
53. In 45672 quarts, how many bushels, &c, ? 
64. In 260200 pints, how many quaita ? 
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55. Reduce 25 days, 6 boura to minutes. 

56. Reduce 365 days, 6 hours to seconds. 

57. Reduce 847125 minutes to weeks. 
58 Reduce 5623480 seconds to days. 

59. How many seconds in a solar year? 

60. How many seconds in 30 years, allowing 365 days 6 hours 
lo a year? 

«1. How many years of Sabbaths are there in 70 years ? 

62. In 110 degrees, 20 minutes, how many seconds? 

63. In 11 signs, 45 degrees, how many seconds? 

64. In 7654314 seconds, how many degrees? 

65. In 1000000000 minutes, how many signs? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to feet 

67. Reduce 100 acres, 37 rods to square feet 

68. Reduce 832500 sq. rods to sq. inches. 
^69. Reduce 25363806 sq. feet to acres, <fec. 

70. Iirl50 cubic feet, how many inches? 

71. In 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23 feet, how many cubic inches? 

73. In 84673 cubic inches, how many feet ? 

74. In 39216 cubic feet, how many cords? 

75. In 65 tons of round timber, how many cubic inches ? 

76. In 4562100 cubic inches, how many tons of hewn timber? 

APPLICATIONS OP REDUCTION. 

283« To reduce Troy to Avoirdupois weight. 

Mrat reduce the yiven pounds, ounces, <ke,, to grains ; then dividi 
oy the numlfer of grains in a dram, and the quotient will he the asy^ 
swer in drams. (Art. 252.) 

Ob8. If the an'iwer ii required to be in pounds and a fraction of a f kif^ 
divide the graiiu by 7000. 

Ex. 1. In 175 pounds Troy, how many pounds avoirdupois? 

^o/ttf«w.— 175X12X20X24=1008000 grs., and 1008000 

gr^-^27ii=36864 drains, or 144 lbs. avoirdupois. Am, 

"' ' ' ' ■ " I I i» 

QirBn.-4d3. Bow is Ttay tralglit redneed to av«ilfdiipoto 1 
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2. In 700 lbs. Troy of silver, how many pounds avoirdupois ? 

3. In 840 lbs. 6 oz. 10 pwts., how many pounds, <&c., avoirdu* 
pois? 

4. An apothecary bought 1000 lbs. of opium by Troy weightj 
and sold it by avoirdupois : how many pounds did he lose ? 

6. A merchant bought 1500 pounds of lead Troy weight, and 
■old it by avoirdupois : how many pounds did he lose ? 

28 4« To reduce Avoirdupois to Troy weight. 

^irst reduce the ^ven pounds, ounces, dtc, to drains, then multiply 
hy the number of grains in a dram, and the product tvill he the an- 
swer in groins, (Art. 252.) 

Obs. 1. When the given example contains pounds only, we may multijdy 
them by 7000, and the product will be grains. 

3. If the answer is required to be in pownds and a Jraction of a pound, di- 
vide the grains by 5760. 

6. In 32 lbs. avoirdupois, how many pounds Troy ? 

5o/M^ton.--32X 16X 16X27ii=224000 grs., and 224000 grs. 
=38 lbs. 10 oz. 13 pwts. 8 grs. Ans, 

7. In 48 lbs. avoirdupois, how many pounds Troy ? 

8. A merchant bought 100 lbs. 10 oz. of tea avoir., and sold it 
by Troy weiglit : how many pounds did he gain ? 

9. A druggist bought 1260 lbs. of alum avoirdupois, and re- 
tailed it by Troy weight: how many more pounds did he sell 
than he bought ? 

28 5« The area of a floor, a piece of land, or any surface which 
has four sides and four right-angles, is found by multiplying its 
length and breadth together 

Note 1. The area of a figure is the superficial contents or space contained 
within the line or lines, by which the figure is bounded. It is reckoned in 
square inches, feet, yards, rods, &c. 

2. A figure which has four sides and four right-angles, like the following 
diagram, is called a Rectangle or ParaUelogram. 

QiTKsT.— SH4. How is avoirdupois weight reduced to Troyi 285. How lo you find 
the area or superficial contents of a surface having four slde« and four rtght-angle* 1 
JVote. What is meant by the term area 1 ilow U it leckoned 1 What is a figure woieb 
baa four sides and four rtghi-ancles calisd f 
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10. How many square yards of carpeting will it take to cover 
a room, 4 yards long and 3 yards wide ? 

Suggestion. — Let the given room be 
represented by the subjoined figure, the 
length of which is divided into 4 equal 
parts, and the breadth into 3 equal 
parts which we will call linear %ard8. 
Now it is plain that the room will con- 
tain as many square yards as there are 
squares in the given figure. But the 
numbe of squares in the figure is equal to the number of equal 
parts (linear yards) which its length contains, repeated as many 
times as there are equal parts (linear yards) in its breadth ; that 
k, it is equal to 4X3, or 12. Arts, 12 yds. 
,11. How many sq. feet in a floor, 20 feet long, 18 feet wide ? 

12. How many acres in a field, 50 rods long, 45 rods wide ? 

13. Wb'^ many square yards in a ceiling, 35 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and 170 rods 

wide ? 

15. What is the area of a square field, whose sides are 80 rods 

in length ? 

16. How many yards of carpeting, a yard wide, will it take to 
cover a floor 18 feet square. 

17. How many yards of plastering are required to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. high? 

18. How many square yards of shingling will cover both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ? 

286* The cubical contents, or solidity of boxes of goods, 
piles of wood, &c., are found by multiplying the length, bread th^ 
\ and thickness together, .j^ 

19. How many cubic feet in a box 5 feet long, 4 feet wide and 
8 feet deep ? 

Solution. — 5X4=20, and 20X3=60. Ans. 60 cu. ft 

QiTxsT.-'486. How an the calilcftl contents of a box of goodi, a pile (^ wood %ei, 
IbuBd? 

8* 
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30. How many cubic feet in a block of granite, 65 in. long, 48 
in. wide, and 30 in. thick ? 

21. How many cubic feet in a load of wood, 8 ft. long, 4i ft 
high, and 3^ ft. wide ? 

22. How many cords of wood in a pile, 46 ft long, 16 ft bigh, 
and 14iH feet wide f 

23. How many cubic feet in % vat, 12 ft long, 8i ft. wide, and 
1i ft. deep ? 

24. How many cubic feet in a bin, 12 ft long, 9 ft deep, and 7 
ft. wide ? 

25. How many cubic yards in a cellar, 18 ft long, 12 ft. wide^ 
and 9 ft deep ? 

20. How many cubic feet in a stick of timber, 2 ft square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft long, 12 ft wide, 
and 10 ft deep ? 

287* To reduce Cubic to Dry, or Liquid Measure. 

First reduce the given yards, feet, dkc, to cubic inches ; then 
divide hy tfte number of cubic inches in a gallon, or bushel, om 
the ca^e may be, and the quotient will be the answer required 
(Arts. 260, 263.) 

28. In 10752 cubic feet, bow many bushels? 

Solution. — 10752 X 1728 = 18579450 cubic inches; and 
18579456-r2150TSr==8640 bushels. 

29. In 21504 cubic feet, how many bushels ? 

30. In 462 cubic feet, how many wine gallons ? 

31. In 1155 cubic feet and 33 inches, how many tdne gallons ? 

32. In 846 cubic feet, how many beer gallons ? 

33. In 1128 cubic feet and 141 in., how many beer gallons ? 

34. How many bushels will a bin contain, which is 5 ft long, 
i^ ft wide, and 4 ft. deep ? 

35. How many bushels will a bin contam, which is 8 ft long, 
4f ft wide, and 3^^^ ft deep ? 

Qmtn-'VSt. How Mdooe euble to dry, or liquid nteanm 1 
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'^^' 86. How many bushels will a bin contain, which is 14 ft. kng, 
10 ft. 8 ii^Snde, and 6 ft. 8 in^eep ? 

37. How many wine gallons in' a cistern, which is 6 ft. long, 
6 ft. wide, and 4 feet deep ? . . 

S8. How many barrels of water (wine meas.) will a cistern 
bold, wliich is 20 ft. long, 15 ft. wide, and 10 ft. deep? 

39. The distributing reservoir «f the Croton Water Works in 
ttie City of New York, is 436 ft. square and 40 feet high : how 
many hogsheads of water will it hold ? 

28 8« To reduce Dry, or Liquid, to Cubic Measure. 

First find the number ofhuaheU, if dry measure, or gallons, if 
liquid measure, in tJve given example ; then multiply by the^numr- 
her of cubic inches in a gallon, or busJiel, as the com may he, and 
the product will be the answer required, (Art. 263.) 

40. Mow many cubic feet in a bin, which contains 100 bushels ? 

5o/tt^i(m. — 100X2150^ = 215040, and 216040 -M728= 
124TVaV or 124^- cubic feet. Ans. 

.-' — •:». • 

41. How many cubic feet in a lime kiln, which holds }60- 
bushels ? 

42. How many cubic feet in the hold of a ship, which contains 
1000 bushels of grain ? 

43. How many cubic feet in 1 hogshead, wine measure ? 

44. How many cubic feet in a cistern, which holds 50 barrels 
of water? 

45. How many cubic feet in a' vat, which contains 100 hogs- 
heads wine measure ? 

289* To reduce Liquid to Dry Measure, or Dry to Liquid 
Measure. 

First find the cubic inches in the given example; then divid 
iktm by the number of cubic inches in a gallon, or bushel, as tlie cass 
may be, and tlie quotient will be the answer required, 

QtTKtT.— 968. liiw Kdoce dry, or liquid measure to ciibje 1 988 Bowivduce UnpiA 
l» dry aaoaswe I Ho«r dry to lliiuid meaawe 1 
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46. In 40 gallons wine measure, bow many bushels ? 

So/ution, — 40X 231=9240 cu. in., and 9240 cu. in.-r2160A=a 
4-}H bushels. Ans. 

47. In 6 hogsheads, 16 gallons, how many bushels ? 

48. In 5 bushels, how many gallons wine measure ? 

49. In 3200 quarts dry measure, how many hogsheads wine 
measure ? 

290* To reduce Wine to Beer Measure, or Beer to Wine 
Mciisiire. 

J^irst find the number of cubic inches in the the given example y 
then divide tJvem by the number of cubic inches which it takes to 
make a gallon in tJis required m^a^ure, 

50. In 94 wine gallons, how many beer gallons ? 

Solution, — 94X231=21714 cu. in., and 21714 cu.in.-r282=: 
77 gallons. Ans, 

51. In 1 hhd. wine measure, how many beer gallons ? 

52. A tavern-keeper bought 4 hhds. of cider wine measure, and 
retailed it by beer measure : how many gallons did he lose ? 

53. In 20 beer gallons, how many wine gallons ? 

54. A grocer bought 7238 gallons of milk beer measure, and 
ret'iiled it by wine measure : how many gallons did he gain ? 

55. A druggist bought 10000 gallons of alcohol beer measure, 
and sold it by wine meas^ire : how many gallons did he gain ? 

56. A grocer bought 6o hhds. 29 gals, and 2 quarts of milk by 
beer measure, and sold it to his customers by wine measure : how 
many quarts more didh^ sell than he bought ? 

57. A liquor dealer bought 120 pipes of wine which his clerk 
retailed by beer measure : how many gallons more did he buy 
than he sold ? 

291 • Since the earth revolves on its axis 1® in four minutes^ 
or 1' in 4 seconds of time, (Art. 268,) it is evident that longitude 
nay be reduced to time, . That is, multiplying degrees of longi- 
tude by 4 reduces them tOxminutes of time, multiplying minutes 
of longitude by 4 reduces them to seconds of time, &«3. 

Qdsbt.— 380. How leduee wine to beer measure 1 How eeer to wine neMUie 1 
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By reversing this process it is evident that time may be reduced 
CO longitude. Thus, dividing seconds of time by 4, will reduce 
them to minutes of longitude ; dividing minutes of time by 4, will 
reduce them to degrees, &c. Hence, 

202* To find the difference of time between two places from 
the difference of their longitude, 

Medu^e the difference of longitude to minutes ; multiply them hy 4, 
und the product mil he the difference of time in seconds, which 
may be reduced to hours and minutes, 

Obs. When the diflerence of longitude consists of degrees onhft we may mnl- 
ttply them by 4, and the product will be the answer in mi7mtes, 

58. The difference of longitude between New York and Cin- 
cinnati is lO*' 26' : what is the difference in their time? 

Solution,— W and 26'=626' ; (Art.. 281 ;) now 626'X4= 
*?504 seconds of time; and 2504 sec. -r- 60=41 min. 44 sec. Ans. 

59. The difference of longitude between Albany and Boston ia 
2® 9' : what is the difference in their time ? 

60. The difference of longitude between Albany and Detroit is 
9° 45' : what is the difference in their time ? 

61. The difference of longitude between New H^ven and New 
Orleans is 17° 10' : what is the difference in their time? 

62. The difference of longitude between Charleston, S. C. and 
Mobile is 8® 27' : what is the difference in their time ? 

63. The difference of longitude between New York and Canton 
16 187** 3' : what is the difference in their time ? 

293* To find the difference of longitude between two places 
from the difference in their time. 

Reduce the given difference of time to seconds ; divide them hy 4, 
ami the quotient mil he the difference of longitude in minutes, which 
may he reduced to degrees, (Art. 281.) 

Obs. When there are no seconds in the difference of time, we ma^ dividfl 
the minutes by 4, and the quotient will be the answer in degrees. 

QuxsT,— 292. How find the diflference of time between two places Trom fheir diflSw 
•nee of loiigitude 1 283. How find the difierence of longitude Arom the diflerence of time 1 
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64. A ubip niled from Boston to Liverpool ; on tbe fourth daj 
the mastor took an observation of the sun at noon, and found bj 
his cliroELometer that it was 1 br. 5 min. and 40 sec. earlier than 
the Boston time : how many degrees east of Boston was the slup ? 

. Solution, — 1 br. 5 m. 40 sec.=3940 see., (Art. 281,) and 3940 
sec. -7-4=985'. The ship bad therefore sailed 985' east, which 
if equal to lO"* 25'. Am. 

65. The difference of time between Albany and Buffalo is 19 
minutes : what is the difference of their longitude ? 

QQ. The difference of time between Richmond and New Orleans 
is 51 min. 4 sec. : what is the difference of their longitude ? 

67. The difference of time between Boston and Cincinnati is 
53 min. 32 sec. : what is the difference of their longitude ? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

294* That one concrete number may properly be said to be a 
^rt of another, the two numbers must necessarily express objects 
of the same kind, or objects which can be reduced to the same 
kind or denomination. Thus, 1 penny is rfr of a pound, but 1 
penny cannot properly be said to be a part of a foot, or of a year ; 
for, feet and years cannot be reduced to pence. So, 1 orange is \ 
of 5 oranges ; but 1 orange cannot be said to be -|- of 5 apples, or 
5 pumpkins; for apples and pumpkins cannot be reduced ta 
oranges. 

Ex. 1. Reduce 2s. Yd. to the fraction of a pound. 

Analysis, — The object in this example is to find what part of 
1 pound, 2s. 7d. is eqiial to. To ascertain this, we must reduce 
both the given numbers to the same denomination, viz : pencOk 
Now 2s. '7d.=31d., and £l=240d. (Art. 281. 1.) Tlie question, 
therefore, resolves itself into this : what part of 240 is 81 ? The 
answer is ]^; consequently 2s. 7d. (3 Id.) is ^^ of a pound, 
Hance, 

Qdsit -^I When can one conciele number be laid to be a pert of attother f 
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295* To red a compound number to a common fraction, 

of a higher denommation. 

First reduce the given compound number to the lowest denomina- 
Hon mentioned for the numerator ; then reduce a uxrr of the de» 
nomination of the required fraction to the -same denomination as the 
numerator, and tJie result will he the dejwminator. (Art. 281.) 

Ob9. 1 The given number, and that of which it is said to be a part^ cnst, 
in all cases, be reduced to the same denomination. (Art 294.) 

3. When the given number contains but one denomination, it of come re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction is 
the lowest denomination mentioned. Thus, in 6|s., the lowest denomination 
m fourths of a shilling ; in -ffar., the lowest denomination ia fifths of a farthing 

2. Reduce f of a penny to the fraction of a pound. 

Solution. — Since sevenths of a penny is the lowest and o»/y 
denomination given, we simply reduce £1 to sevenths of a penny 
for the denominator. Now £l=240d., and 240d.X'7=1680. 
Arts, ^T^rvf or JC^hr* Hence, 

296« To reduce a fraction of a lower denomination to a& 
equivalent fraction of a higher denomination. 

Reduce a unit of the denomination of the required fraction to 
the same denomination as the given fraction, and the result will he 
the denominator. 

Or, divide the given fraction hy the same numbers as in reducing 
wliole compound numbers to higher denominations. (Art. 281. II.) 
Tlius in the last example, fd. -5-1 2=-ft^s., (Art. 227,) and As.-f- 

Obs. When factors common to the numerator and denominator occur th« 
operation may be shortened by eaneehng those factors. (Art 221.) 

3. Reduce f of a penny to the fraction of a pound. 

Solution. — ^By the last article, = the answer. 

•^ 7X12X20 

By Cancelation =-- -_- =£ — . j-,. 

^ 7X12X20 7X12X^0,5 420 ^^' 



QvsaT.— 895. How Is a compound number radnced to a CfuniDon fraction f 98& How 
Is a fknclkm of a lower denomination ndnoft! to the ftactloa oC % 
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4. Reduce 4|s. tc the fraction of a pound. j4r««. £i^, or £fy» 

5. Reduce 4s. 7d. to the fraction of a pound. 

6. Reduce 9d. 2i far. to the fraction of a pound. 
7 What part of £l is •( of 1 penny ? 

8. What part of 1 lb. Troy is 7 ounces ? 

9. What part of 1 lb. Troy is 16 pwts. 3 grs ? 

10. What part of 1 lb. avoirdupois is 8 oz. and 12 dranu? 
11 What part of 1 ton is 14 cwt. and 15 lbs? 
^ 12. What part of 1 yd; is 2 ft. and 4 inches? 

13. What part of 1 mile is 82^ rods? 

14. What part of 1 acre is 45i rods? 

15. What part of 1 square rod is 63 square feet? 

16. Reduce f of 1 qt. to the fraction of a gallon. 

17. Reduce 7 gallons to the fraction of a hogshead. 

18. Reduce i of 1 hour to the fraction of a day. 

19. Reduce -J of 1 minute to the fraction of an hour. 

20. Reduce f of 1 second to the fraction of a week. 

21. What part of £3, 5s. 6d. Ifar. is £2, Is. 3d. ? 

Solution. — ^Reducing both numbers to farthings, £3, 58 6d. Ifar. 
.^3145 far., and £2, Is. 3d.=1980 far. (Art. 295. Obs. .) Non 
1980 is HH of 3145, which is equal to fjf. Ans. 

22. What part of £2 is 7s. 6d. ? 

23. What part of £7, 3s. is £3 ? 

24. What part of 2 bushels is 3 pecks ? 

25. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet ? 

27. What part of 3 weeks is 2 days^nd 7 hours ? 

28. What part of 2 hhds. 10 gals, is 45 gals. ? 

29. What part of 2 tons, 3 cwt. is 15 cwt. 65 lbs. ? 

30. What part of 1 ton is ^ lbs. 10 ounces ? 

31. What part of 90° is 1© 15' 30' ? 
82. What part of 360° is 45° 15' 10'- ? 
33. 'What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

34. What part of 25 lbs. Troy is 10 lbs. 7 ox 10 pwts. ? 

35. What part of 1 acre is 40 rods ? 
36 What nart of 6 acres is I* acres ? 
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REDUCED TO WHOLE NUMBERS OF LOWER DENOMINATIONS. 

Ex. 1. Reduce -| of £l to shillings and pence. 

Analysis, — f of ls.=-i^ of 5s. or fs., consequently -f of 20s. (£l) 
18 20 times as much, and -fs. X 20 =-4^. or 12s. and i of a shilling. 

Jleasoning as before, \ of ld.=+ of 4d., or ^d., and \ oi 12d. 
(Ifl.) is 12 times as much ; but ^d.X 12=Vd., or 6d. Therefore 
€| — 12s. 6d. Am. Hence, 

297 • To reduce fractional compound numbers to whole nxim- 
bers of lower denominations. 

First reduce the given numerator to the next lower denomination ; 
then divide thejproduct hy the denominator, and the quotient wUl 
he an integer of the next lower denomination, (Art. 281. I.) 

Proceed in like ntanner with the remainder, and the several quo- 
tients will be the whole numbers required, . 

Obs. This operation is the same in principle as reducing htgtver denomiiia 
tions of whole numbers to Unver. (Art. 281. 1.) Whenever the fractioli h9 
comes improper, it is reduced to a whole or mixed number. (Art 196.) ' 
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12. Reduce 
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of £1 to shillings. Ans, 16^. 

of £t\ to shillings and pence. 
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s. to pence and farthings, 
lb. Troy to ounces, &c. 
ounce Troy to pennyweights, 
lb. avoirdupois to ounces, <feo. 
cwt. to poxmds, <fec. 
ton to pounds, <fec. 
yard to feet and inches, 
rod to feet and inches, 
mile to rods, feet, &c. 
gallon wine measure to quarts, <fec. 
hogshead wine measure to gallons, <feo. 
peck to quarts, <fec. Ans. 6 qts. 1\ pts. 
bushel to quarts; (fee. 
hour to minutes and seconds. 



UVBST.' '9Sn, How an fractional cumpound numben reduced to wliole ooMt 
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18 B«4lace i^ of 1 day to hours, &c, 

19. Reduce i of 1 minute to seconds. 

20. Reduce f of 1 degree to minutes, dec. 

21. Reduce ^rfir to the fraction of a penny. / 

Solution, — ^We reduce the numerator to pence, the denominar 
lion required, and divide it by the denominator, as in the last 
article. Thus, 2xJJ0X 12=480; and 480-r720=4ffr. There- 
fore £y|Tp=4^Hd-=tf =f or -fd. An8» Hence, 



29 8 • To reduce a fraction of a higher denomination to 
equivalent fraction of a loufer denomination. 

Reduce the given numerator to the denomination of the reqiared 
fraction, and place the result over the given denominator, 

Ob8. 1. This proceai is the same in principle as to reduce a loA^ ccmpound 
t imberto a lower denomination. (Art. 281. 1.) 

2. When factors common to the numerator and denominator occur, the op- 
r -Uion may be shortened by canceling those factors. (Art 221 ) 

Thus, in the last example, j-— — ^=:the answer. 

2X20X12 2X^0X^? ,, . . 
By Cancelatum, j^— — =— ^^^-^=fd. An^. 

12. Reduce rhy ^^ ^^ ^ *^® fraction of a penny. 

23. Reduce t^t of 1 lb. avoirdupois to the fraction of an ounce. 

24. Reduce -yWr of 1 mile to the fraction of a rod. 

25. Reduce If of a day to the fraction of an hour. 

26. Reduce -^ of 1 week to the fraction of 1 minute. 
2*7. Reduce if of 1 yard t(x the fraction of a nail. 

28. Reduce -ft\ of 1 bushel to the fraction of a quart. 

29. Reduce -^ of 1 hhd. wine measure to the fraction of a quart. 
80. Reduce t% of 1 lb. Troy to the fraction of an ounce. 

31. Reduce iWir of 1 pound Troy to the fraction of a pwt. 

32. Reduce ^fr of an acre to the fraction of a jod. 

33. Reduce t4t of a square yard to the fraction of a foot. 

34. Reduce fh of a degree to the fraction of a second. 



QUSST.-496. How b a fitactioa of a higher denomination redoeed to the fitactloii of ■ 
tnrer denomination 1 
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ADDITION OP COMPOUND NUMBERS. 

299. The process of adding numbers of different dtnomi* 
tuitions, is called Compound Addition. 

1. What is the sum of £Q, lis. 5d. 1 far. ; £4, 9s. 6d. 2 for. ; 
-€3, 12s 8d. 3 far. ; and £8, 6s. 9d. 1 far. ? 

Operation, Having placed the farthings under fai* 

£ 8, d, far, things, the pence under pence, &c.,^w^ 

6 '11 ' 5 " 1 add the column of farthings together^ as 

4 9 ' 6 ' 2 in simple addition, and find the sum is *I, 

8 " 12 ' 8 3 which is equal to Id. and 3 far. over. 

3 f/ 6 " 9 " 1 Set the 3 far. under the column of far- 

23"" " 6 " 3 Ans, things, and carry the Id. to the column 

of pence. The sum of the pence is 29, which is^equal to 2s. and 

5d. over. Place the 5d. under the column of pence, and cany 

the 2s. ib the column of shillings. Tlie sum of the shillings is 

40, which is equal to £2, and nothing over. Write a cipher under 

the column of shillings, and carry the £2 to the column of pounds. 

The sum of the pounds is 23. Ans, £23, Os. 5d« 3 far. 

300* Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

I. Write the numbers so tliat the same denominations shall stand 
under each other, 

II. Beginning with the lowest denomination, find the sum of each 
column separately, and divide it by that number which it requires 
of the column added, to make ons of the next higher denomination. 
Set the remainder under the column added y and carry the quotient 
to the next column. 

IIL Proceed in this manner with all the other denominatioM 
except the highest, whose entire sum is set dovm, 

Pboop. — The proof is the same as in Simple Addition, (Art. 56. 

Obs. 1. Practumal compound numbers should be reduced to whole num 
ben of lower denominations, then added as above. (Art 166.) 

QuBiT.— 899. What is Compound Addition 1 300. How do you write compound numbers 
fbr addition 1 Which danomination do you add first 1 When the sum of any cdtiUbaB. ^ 
IboBd, what is to be dene with ill What Is done with this lM.\«(^'aasfiBi% 






182 COMPOUND [Sficr. VIIL 

2. Gompoimd Addi ion is the lame in principle as Simple Addition. 
In the latter, it is true, wc unifonnly carry the iens^ and in the fornier we canj 
fbr different numbers ; yet in each we always carry for that number which it 
takes of the onler or denomination we are adding to make 07te in the nen 
higher order or denomination. 
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65 
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5. A farmer sold to one customer 3 tons, 5 cwt. 17 lbs. 13 
of hay; to another, 4 tons, 7 cwt, 35 lbs. 12 oz.; to another, 
1 ton, 15 cwt. 63 lbs. 7 oz. : how much hay did he sell to all ? 

6. What is the sum of 15 tons, 6 cwt. 45 lbs. 5 oz.; 3 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 31 lbs. 7 oz. 1 

7. WTiat is the sum of 21 lbs. 7 oz. 12 pwts. 10 grs. ; 28 lbs. 
5 oz. 8 pwts. 7 grs. ; 7 lbs. 6 pwts. 15 grs. ; 41 lbs. 6 oz. 20 grs. ; 
9 lbs. 7 grs. ? 

8. What is the sum of 16 lbs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 oz. 16 pwts. ; 97 lbs. 5 oz. 10 grs. ; 115 lbs. 9 oz. ? 

9. Add together 19 rods, 12 ft. 8 in.; 64 rods, 13 ft. 3 in.; 
28 rods, 10 ft. 5 in. ; 60 rods, 9 ft. 11 in. 

10. Add together 5 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; 18 
leagues, 2 m. 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 fur. 10 rods, 
t yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 na. , 
42 yds. 1 qr. 2 na. ; 30 yds. 3* qrs. 2 na. 

1^. Add together 65 yds. 3 qrs. 1 na. ; 81 yds. 2 qrs. 2 na; 
100 yds. 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 15 yds. 3 na. ; 28 
yds. 2 qrs. 

13. Add together 17 A. 25 r. 29 sq. ft. ; 49 A. 15 i 4 sq. ft.; 
62 A. 29 r. 31 sq. ft. ; 10 A. 45 r. 16 sq. ft. 

14. Add together 100 A. 3 R. 12 r. ; 115 A. 2 R. 20 r. ; 160 
A. 1 R. 15 r. ; 91 A. 2 R. 26 r. 



duBST.— Oit. Does Compound Addition tifito firom limida Addltfonl 
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15. One room in a house contains 15 sq. yds. 5 ft. 7 in. of plas- 
tering; another 10 yds. 7 ft. 30 in. ; another 9 yds. 6 ft. 26 in.; 
another 7 yds. 5 ft. 63 in. : how much plastering is. there in all 
of them ? 

16. A merchant bought one cask of oil containing 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
guls. 2 qts. : how much oil did he buy ? 

17. What is the sum of 20 hhds. 41 gals. 3 qts. 2 pts. 3 gi. ; 
81 hhds, 20 gals. 1 qt. 1 pt. 3 gi. ; 48 hhds. 19 gals. 2 qts. 1 pt. 

2 gi. : 81 hhds. 40 gals. 1 gi. ? 

18. What is the sum of 10 wks. 5 d. 12 hrs. 40 min. ; 21 wks. 

3 d. 9 hrs. 15 min. ; 40 wks. 4 d. 17 hrs. 30 min. ; 42 wks. Id.? 

19. What is the sum of 40 bu. 3-J- pks. 4 qts. ; 63 bu. 2\ pks. 

5 qts. ; 80 bu. 7i pks. 1 qt. ; 45 bu. 2 pks. 3 qts. ; 90 bu. 1 pk. ? 

20. What is the sum of 7 qrs. 6 bu. 1 pk. 3 qts. ; 27 qrs. 

6 bu. 6 qts. ; 84 qrs. 1 bu. 6 qts. ; 65 qrs. 6 bu. 3 qts. ? 

SUBTRACTION OP COMPOUND NUMBERS. 

301* The process of finding the difference between numbers of 
different. denominations, is called Compound Subtraction. 

1. From £35, l7s. 6d. 3 far., subtract £16, 9s. 8d. 2 far. 

Operation, Having placed the less number under 

£ s, d, far. the greater, with farthings under far- 

35 " 17 " 6 " 3 things, pence under pence, &c., we sub- 

16 ^^ 9 ^ 8 '^ 2 tract 2 far. from 3 far., and .set the 

19 " 7 '' 10 " 1 Ans, Remainder 1 far. under the column of 

farthings. But 8d. cannot be taken from 
6d. ; we therefore borrow 1 from the next higher denomination, 
which is shillings; and Is. or 12d. added to the 6d. make 18d. 
Now 8d. from 18d. leaves lOd. Since we borrowed, we must 
carry 1 to the next denomination in the lower number, as in sim- 
ple subtraction. (Art. 72.) 1 added to 9 makes 10; and 10 from 
J 7, leaves 7. Finally, 16 from 35, leaves 19. 

Ans. £19, 7s. lOd. 1 fai. 



mmmm^ 



QvBtT.— dOl. What is Compound Siibtiactioiit 
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302* Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write the less number under t/ie greater^ so that the same <£»- 
fiomituitions may stand under each oilier, 

II. Beginning unth the lowest . denatnination, subtract the nun^ 
her in each denomination of the lower line from the number abom 

t, and set the remainder below, 

III. When a number in any denomination of the lower line i$ 
larger titan the number above it, borrow one of the next higher de^ 
nomination and add it to the number in tlie upper line. Subtract 
<is before, and carry 1 to the next denomination in tli£ lower line, as 
in subtraction of simple numbers, (Art. 72.) 

Proof. — The proof is the same as in Simple Subtraction. 

Obs. 1. Praclimtfil compound numbers should be reduced to wMe niuabeni 
of lower denominations, then subtracted as above. (Art. 106.) 

3. Compound Subtraction is the same in principle as Simple Subtrac- 
tion. In both cases, when the number in the lower line is larger than that 
above it, we borrow as many units as it takes of the order or denomination we 
are subtracting to make one of the next higher order or denominaticn, ami in 
both, we carry 1 to the next figure in the lower number. 

2. From £48, l7s. 6d. 2 far., take £39, 14s. 9d. 3 far. 

3. From £160^, 6is. 3id., take £100^, Ss. 

4. From £1000, take £500, 6s. 7d. 2 far. 

5. From 16 cwt. 3 qrs. 15 lbs., take 8 cwt. 2 qrs. 8 lbs. 6 oz. 

6. From 85 tons 16 cwt. 39 lbs., take 61 tons 14 cwt. 68 lbs. 

7. Subtract 69 ra. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 

8. Subtract 17 1. 2 m. 3 fur. 4 r. 4 ft. from 19 1. 1 m. 2 fur. 15 r. 

9. Subtract 49 bu. 3 pks. 6 qts. from 85 bu. 2 pks. 4 qts. 

10. Subtract 95 qrs. 4 bu. 3 pks. from 115 qrs. 3 bu. 1 pk. 

11. Subtract 29 yds. 2 qrs. 3 na. from 85 yds. 1 qr. 2 na. 

12. Subtract b6 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 75 gals. 3 qts. 1 pt. from 82 gals. 2 qts. 



CluKST.— 302. How do yoa write compound numbers for subtraction ? Where oegin to 
subtract? When the number In the lower line is larger than that above it, what is to be 
done t 40te. Does Ck)mpound Subtraction diflfer from Simple Subtraction 1 
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i5. A man having 140 A. 17 r. of land, sold 5-4 A. 58 r. : liow 
much had he left ? 

16. Two men having bought 405 A. 48 r. of land, one of them 
wished to take 230 A. : how much would the other have ? 

17. A farmer having 144 cords. 55 ft. of wood, sold 87 c. 03 ft. : 
now much had he left ? 

18. In a certain village there are two public cisterns ; one con- 
tains 446 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is the 
lifference in their capacity ? 

19. The latitude of the Cape of Good Hope is 30° 65' 16' 
and that of Cape Horn, 65° 68' 30" : what is their diflference ? 

20. The latitude of the Straits of Gibraltar is 36° 6' 30", and 
*hat of the North Cape, 71° 10' : required their difference. 

21. The longitude of New York is 74° 1', and that of Cincin 
^ti 84° 27' : required their difference. 

22. From 160 yrs. 11 mo. 2 wks. 5 ds. 16 hrs. 30 min. 40 sec.» 
take 106 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 46 min. 34 sec. 

23. What is the time from Feb. 22d, 1846, to May 21st, 1847 ? 

« 
O^peratum. May is the 6th month, and Feb. the 2d. 

j^. im, d. Since 22 days cannot be taketi from 21 d., we 

/847 " 6 " 21 borrow 1 mo. or 30 d. ; then say 22 from 61 

1846 " 2 " 22 leaves 29. 1 to carry to 2 makes 3, and 3 

dns. 2 " 2 " 29 from 6 leaves 2. 5 from 7 leaves 2. Hence, 

303* To find the time between two dates. 

Write the earlier date under the later, placing the years on the 
left, the number of tJie mofith next, and tlie day of tlie month on the 
right, and subtract as before. (Art. 302.) 

Ob9. 1. The number of the month is easily detennined ay reckoning from 
January, the 1st month, February the 2d, &c. (Art. 264.) 
- 2. In finding the time between two dates, and in casting interest, 30 dayi 
arc considered a month, and 13 months a year. 

3. Instead of setting down the ordinal number of the month, as in the 
iolution above, some prefer to write the number of whale months that have 

QuKST.— 303. How do you find the tiiiie\»elween two dates ? Obs Iii finding tims \m 
tween two dates, and in castini^ iaterest, how many days are considcied a monlJi * 
''linany muntlu a year 1 
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elapspd in the given year. E. g., if the date is Feh. 23d, 1845, they would 
wriM i in the place of months ; because, it is said, 2 whole months have not 
elapiMid in the year 1845. But it may be doubted whether this method would 
not lend to frequent mistakes. 

Beaides, it may be urged with equal reason, that 1 ought to be deducted 
from the day of the month, and 1 from the year; for neither 23 whole days, nor 
1845 whole years had elapsed at the time of the date, but the 22d day and tli% 
1845th year were then passing. In this way, the subject, which in itaeif is 
ample, becomes intricate and perplexing. 

24. General Washington was born Feb. 22d, 1732, and died 
Dec. 14th, 1799 : how old was he? 

25. The Independence of the United States was declared, July 
4th, ill 6: how long is it since? 

26. A note was given Aug. 25th, 1840, and paid Feb. 6th, 
1842 : bow long did it run? 

27. The United States Exploring Expedition sailed from Norfolk 
on the 18tb of Aug., 1838, and returned to New York on the 10th 
of June, 1842 : bow long was the voyage ? 

COMPOUND MULTIPLICATION. 

304« The process of multiplying numbers of different derum^ 
{nations, is called Compound Multiplication. 

Ex. 1. What will 6 cows cost, at £6, 2s.« 7id. apiece ? 

Analysis. — Since 1 cow costs £5, Operation, 

2s. 7f d., 6 cows will cost 6 times as £ s, d, far, 
much. Beginning with the lowest 5 " 2 " 7 " 8 
ienomination, 6 times 3 far. are 18 far., 6 

equal to 4d. and 2 far. over. Set the 30 " 15 " 10 " 2 Ans^ 
2 far. imder the denomination multi- 
plied and carry the 4d. to the next product. 6 times 7d. are 42d. 
and 4d. make 46d., equal to 3s. and lOd. Set the lOd. under the 
pence, and carry the 3s. to tbe next product. 6 times 2s. are 128 
and 3s. make 15s. As the product 15s. does not make one in the 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £5 are £30. The answer is £30, 15s. lOid. 

ausiiT -^04. What is Compound Multiplication 1 
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805* Hence, we deduce the following general 

RULE FOR MULTIPLYING COMPOUINO NUMBERS. 

Multiply each denomination separately, beginning with tlie loioeit, 
vmd divide each product by that number which it taJees of the denom^ 
(nation mvltiplied- to make one of the next higher ; set down the 
Ttnuiinder, and carry the quotierA to the next product, as in addition 
^ compound numbers, (Art 300.) 

Ob8. t. When the multiplier is a compodte number, it is advisable to multi- 
ply fitst by one factor and that product bj the other. (Art 97.) 

2. Compound Multiplication is the same in principle as Simple Multiplicft- 
taon. In each we carry for that nwmJber which it takes of the order or den(mi- 
ination we are multiplying, to make vm of the next higher order or denomi 
nation. 

2. What will 28 horses cost, at £21, 3s. 7id. apiece? 

Operation, 
£ 8. d, far, 
21 " 3 " 7 " 1 We multiply by the factors of 28, 

V^ which are 7 and 4, and set down each 

' 148 " 5 " 2 " 3 result as above. 

4^ 

693 " " 11 " Ans. / 

8. What cost 7 acres of land, at £36, 6s. 7d. per acre ? 

4. What cost 18 barrels of flour, at £l, 6s. SJ^d. per barrel ? 

6. A man bought 16 loads of hay, each weighing 1 T. 270-1 Iba • 
what was the weight of the whole ? 

*^' 6. Multiply 16 tonsy 3 cwt. lOi lbs. by 25. 

7. Multiply 12 lbs. 3 oz. 16 pwts. by 56. 

8. If 1 dollar weighs 17 pwts. 4^ grs., how much will 96 dol- 
lars weigh ? 

9. Multiply 48 hhds. 16 gals. 2 qts. 1 pt. by 63. 
i 10. Multipl5r*66 pipes, 1 hhd. 23 gals, by 100. 

Qr«gT.— 305. WTiere do you begin to multiply a comiiound number 1 What is doM 
with each product t Oht. When the multiplier ts a composf'jle number, how procM&t 
Doea It differ from Simple Multiplicat^oa 1 
T.H. 9 
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11. Bought 72 pieces of chtb, each eontaimng 32f yards: 
how much did they all contain ? 

12. If 1 cloak requires 10 yds. 3 qrs., how much wiS 500 
cloaks require ? 

13. Multiply 176 miles, 7 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m. 6 fur. 15 r. by 60. 
16. Multiply 149 bu. 12 qts. by 60. 

16. Multiply 26 qrs. 7 bu. 3 pks. 6 qts. by 110. 

17. Multiply 150 acres, 66 rods by 62. 

18. Multiply 310 acres, 3 roods, 3 rods by 81. 

19. Multiply 266 cu. ft. 10 in. by 93. 

20. Multiply 148 cords, 29-i^ ft. by 650. 

21. Multiply 365 d. 6 hrs. 48 min. 48 sec. by 35. 

22. Multiply 70 yrs. 6 mo. 3 wks. 5 d. by 17. 

23. Multiply 76° 40' 21" by 210. 

24. If a ship sails 3° 24' 10'' per day, how far ivill 6he sail m 
60 days ? 

25. K 1 acre produce 45 bu. 26 qts., how much will 100 acn s 
produce ? 

26. If 1 barrel of flour requires 4 bu. 3 pks. 6 qts. of wheat, 
how much will 600 barrels require ? 

27. What cost a chest of tea containing 17 lbs., at 68. lO^d. per 
pound? 

28. What is the duty on 1000 gals, of brandy, at 13s. 7d. per 
gallon ? 

29. What is the duty on 10560 lbs. of sugar, at 6d. 3 far. per 
pound? 

30. What b the duty on 1600 yards of broadcloth, at 6s. 9id. 
per yd. ? 

81. If 1 load of wood measures 117 ft. 110 in., how much will 
40 loads of the same size measure ? 

32. If 1 quarter of beef weighs 216 lbs. 7 oz., how much will 
4 quarters weigh ? 

33. If 1 bushel of salt weighs 72 lbs. 10 ok., how much wiH 
860 bushels weigh ? 

34. If 1 cask of oil contains 86 gals. 2 qts. 1 pt., how much wiL 
100 casks of the same size contdn ? 



) 
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COMPOUND DIVISION. 

306t» The process of dividing numbers of different denomino' 
turns, is called Compound Division. 

Ex. 1. Divide £25, Ss. 4d. 2 far. by 6. 

Opemticn. Beginning with the pounds, we find 

£ ^ d fan .6 is contained in £25, 4 times and 1 

6)25 " 8 " 4 " 2 over. Set the 4 under the pounds^ 

4 ' 3 " 10 " 3 Am. and reduce the remainder £1 to shil- 
lings, which added to the Ss. mak* 
2ds. 6 in 23s. 3 times and 5s. over. Set the 3 under the shil- 
lingSy and reduce the remainder 5s. to pence, which added to the 
4d. make 04d. 6 in 64d., 10 times and 4d. over. Set the 10 
under the pence, reduce the 4d. to farthings, and divide as before. 
Am, £4, 3s. IQd. 3 far. 

307* Hence, we deduce the following general 

RULE FOR DIVIDING COMPOUND NUMBERh. 

Begm toith the highest denomination, and divide each separately, 
Reduce the remainder, if any, to the next lower denomination, to 
which add the numher of that denomination contained in the given 
example, and divide the sum as before. Proceed in this manner 
through all the denominatioM, 

Obb. 1. Each partial quotient will be of the same denomination, aa that part 
of the diTidend firom which it arose. 

S. When the divisor exceeds 12, and is a componte number, it is advisable 
to divide first by one factor and that quotient by the other. (Art. 129.) If the 
divisor exceeds 13, but is not ft compoate number, long division may be em- 
ployed. (Art. 190. II.) 

3. Compound Division is the same in principle, as Simple Division. Pre- 
fixing the remainder to the next figure of the dividend in simple division, is 
the same as redudng it to the next lower order or denomination, and adding 
tne next figure to it. 



QuigT.— 306. What is Compound Divisloa 1 907. Where do yon begin to divide a eon- 
pound number 1 Wh^t Is done with the lemainder 1 Ob». Of what denomination it each 
portlsl quotient 1 When the diviser is a composite aomber, how pioewdt 1)Mgk>&^fiasA. 
Simple UvliloBl 



100 DECIMAL [Sect. VIII. 

2. A man wished to divide 75 cwt. 2 qrs. 10 lbs. of beef equally 
imong 35 families : how muck could he give to each f 

Operation, 
ewt, qrs. lbs. We divide by the factors of 35, which 

*i)l5 " 2 " 10 are T and 6, and set down each result as 

5) 10 " 3 " 5" above. 

2 " " 16 Aru. 

8. Divide 312 lbs. 9 oz. 18 pwts. by 43. 

An8. 1 lbs. 3 02. 6 pwti. 
4« Divide 410 lbs. 4 oz. 5 pwts. 6 grs. by 8. 

5. Divide Y86 bu. 18 qts. by 25. 

6. A farmer raised 1000 bu. 3 pks. l6 qts. of wheat on 40 
aci'es: how much was that per acre? 

7. A man bought 10 horses for £200, 15s. : how much did he 
give apiece ? 

8. Divide £8l, 10s. 7id. by 18. 

9. A merchant tailor put 216 yds. 3 qrs. of cloth into 20 
cloaks : how much cloth did each cloak contain ? 

10. Divide 500 yds. 3 qrs. 2 na. by 64. 

11. A man traveled 1000 miles m 12 days: at what rate did 
he travel per day? 

12. Divide 1500 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 3 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gals. 2 qts. 1 pt. by 9. 

15. Divide 366 d. 10 hr. 40 min. by 15. 

16. Divide 111 yrs. 20 d. 13 hrs. 25 man. 10 sec. by 11. 

17. Divide 45° 17' 10" by 25. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 poimds cost £33, what will 

I poimd cost? 

22. If the duty on a pipe of wine is £50, 6s. 6<1., what is the 

duty per gallon ? 

23. If a person spends £200 a year, what are his expenses per 

-"•^y ? 



I 



Atl 8. 308-310.] FRACTIONS. 191 



SECTION IX. 

DECIMAL FRACTIONS. 

308* Ifhracttons which decrease in a tenfold ratio, or which ex- 
press simple/ tenths, hundredths, thousandths, &c.» are called Dsci- 
iiAL Fractions. 

They arise from dividing a unit into ten equal parts, then di- 
riding each of these parts into ten other equal parts, and so on. 
Thus, if a unit is divided into 10 equal parts, 1 of those parts is 
called a tmth. (Art. 178.) If a tenth is divided into 10 equal 
parts, 1 of those parts will be a hundredth; for, T*iF-rlO=TiT- 
If a hundredth is divided into 10 equal parts, 1 of the parts will 
be a thottsandth; for, Thr-MO=-njW> &c. (Art. 227.) 

Obs. Fractions of this class are called decimals^ because they regularly ih- 
crease in a tenfold ratio. (Art. 37. Obs. 2.) 
Decimal fractions are said to have been invented by Lord Napier, in 1G02. 

309« Each order of whole numbers, we have seen, increases 
m value from units towards the left in a tenfold ratio; and, con- 
versely, each order must decrease from left to right in the same 
ratio, till we come to units' place again. (Art. 37.) 

3 1 0« By extending this scale of notation below units towards 
the right hand, it is manifest that the first place on the right of 
units, will be ten times less in value than units* place ; that the 
second will be ten times less than the first ; the third ten times 
less than the second, &c. 

Thus we have a series of orders below units, which decrease in 
a tenfold ratio, and exactly correspond in value with tenths, hui^ 
dredtJis, tlwusandths, &c. (Art. 308.) 

QiTKflT^— 306. What are Decimal Fractions 1 From what do they arise 1 Oba. Why 
called decimals 1 909. In what manner do whole numbers Increase and decrease 1 
SIO. By extending this scale below units, what would be the value of the first place oa 
ttwri^toT nnital Theseeondl ThetliMI With what do these orden comspond ta 

VldlMt 
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311* Decimal Fractions are conunoolj expressed bj writaig 
the numerator with a point ( . ) before it. 

The point placed before decimals is called the Decimal Point, 
or Sejtaratrix. Its object is to distinguish the fractional parts 
from whole numbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, tV is written thus .1 ; tV 
thus .2; -ft thus .3; &c. tJt is written thus .01, putting the 
1 in hundredths' place; tSt thus .05; <fec. That is, tenths are 
written in the Jirst place on the right of units ; hundredths in the 
second place ; thousandths in the third place, d^c. 

312* The denominator of a decimal fraction is akfays 1 with 
as many ciphers annexed to it, as there are figures in the given nu- 
merator. (Art 308.) 

313* The names of the different orders cf decimals, or places 
below units, may be easily learned from the following 




DECIMAL TABLE. 



4 

3-4 I 

^ i - . 2 

"Sill I i 

756423.267145986274 

314* It will be seen from this table that the value of each 
figure in decimals, as well as in whole numbers, depends upOn the 
place it occupies, reckoning from units. Thus, if a figure stands 
in the first place on the right of units, it expresses tentlis ; if in 

QrKflT.~3ll. How are decimal fmctions expressed 1 What is the point placed befora 
deeiinals called 1 313. What is the denominator of a decimal fractioa ? 313. Repeal 
the i)0ciroal Table, begUuiiiig salts, tenths, «cc 314. Upon what does the value of n i»- 
fimal depend 1 



V 
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the 9ee(md, kundredthg, &6. ; each sueeessire place or order to- 
* wards the right, decreasing in value in a tenfold ratio. Hence, 

315* Each removal of a decimal Jif/ure one place from umti 
towards the right, diminishes its value ten times. 

Prefxmff a cipher, therefore, to a decimal diminishes its vahie 
ien tim^s; for, it removes the decimal one place farther from units' 
place. Thus, .4=1^; but .04=-r4T; and .004=T/jnr> <fec.; for 
ttie denominator to a decimal fraction is 1 with as many ciphers 
Annexe i to it, as there are figures in the numerator. (Art. 312.) 

Annexing ciphers to decimals does not alter their value ; for, 
each significant figure continues to occupy the same place from . 
units as before. Thus, .6=-fr ; so .60=-ftflr, or t^, by dividing the 
numerator and denominator by 10; (Art. 191,) and .500=-i"inftr» 
or 1^, &c. 

03S. 1. It should be remembered that the units* place is always the rtgM 
/iand place ofk whole number. The effect of annexing and prefixing ciphers 
to decimals, it will be perceived, is the reverse of annexmg and prefixing them 
to whole numbers. (Art. 98.) 

2. A whole number and a decimal, written together, is called a mixed num- 
her. (Art 163.) 

316* To read decimal fractions. 

Beginning at the left hand, read the figures as if they were whol$ 
numbers, and to the last one add the name of its order. Thus, 

read *I tenths. ^ 

" 36 hundredths. 

** 475 thousandths. 

" 6342 ten thousandths. 

** 67834 hundred thousandths. 

« 284648 millionths. 

« 8913629 ten millionths. 

Ob8*. In reading decimals as well as whole numbers, the units' place should 
always be made the starting point. It is advisable for the learner to apply to 

UuBBT.— 315. What is the effect of removing a decimal one place towards the right f 

What then is the effect of prefixing ciphers to decimals 1 What, of annexing themt 

ObM. Which is the nnits' place ? What is a whole number and a depimal written to* 

jetiMr, called 1 316. How are dedsnla laad 1 Obs, Infeadlng Hitj^tptniT^ ^ha shook ■• 

tho starting poiatt 



.7 


IS 


.36 


u 


.476 


u 


.6342 


M 


.67834 


U 


.284648 


U 


.8913629 


*€ 



194 



0BCIMAL 



[Sbct. IX. 



wmtj igoB ^ name «f to oider, or the plnee wldcli U oeeapies, before a^ 
tempting to read them. Beginnisg at the imits' place, he sbouki proceed tow* 
anls the right, thus— 4»nt^, lentka^ kwndredl^s, thimsendihs, du;., pointing tc 
each figure as he pronounces the name of its »rder. In this way he will be 
able to read decimals with as much ease as he can whole numbers. 

Read Ike following numbeni : 



(10 


(2.) 


(3.) 


(4.) 


.32 


.46274 


42.068 


2.463126 


.246 


.03687 


17.401 


6.004534 


.3624 


.00368 


23.07 


1.100492 


.82344 


.00046 


81.4389 


9.000028 


.13236 


.00009 


90.0104 


8.001249 


(6.) 


(6.) 


(^.) 


(8.) 


12.683 


6.00754 


4.306702 


9.2000076 


20.064 


3.0468 


0.007006 


8J0403842 


86.0072 


~ 2.306843 


1.13004 


0.0000008 


67.4008 


1.710386 


9.203167 


4.3008004 



Note. — Sometimes we pronounce the word decimal when we come to the 
ieparatrix, and then read the figures as if thej were whole numbers ; or, 
simply repeat them one after another. Thus, 125.427 is read, one hundred 
twenty-five, decimal four hundred twenty-seven \ or. one hundred twenty-fi^ 
decimal four, two, seven. 

Write the fractional part of the following numbers in decimals * 
(9.) (10.) (11.) (12.) 



25tV 

SOftV 

72m 

18. Write 

14. Write 

15. Write 

16. Write 

17. Write 

18. Write 

19. Write 

20. Write 
lioQths; 75^ 



4TfT 



43tWA 

13i 0009 

41t*Ht 



syVbWA 

8^ 



*f 1 Of 



9 tenths ; 25 hundredths ; 45 thousandths. 

6 hundredths ; 7 thousandths ; 132 ten thousandth!^ 

462 thousandths; 2891 ten thousandths. 

25 himdred thousandths ; 25 millionths. 

1637246 ten millionths; 65 hundred millionths. 

71 thousandths ; 7 millionths. 

23 hundredths ; 19 ten thousandths. 

261 hundred thousandths ; 65 hundredths ; 121 mil« 

trillionths. 



QuBST.— JWtc What other loethod of reading decimals Is SMaf nnsd t 



^ 
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317* Decimal Fractums, it will be perceired, dififer from 
Common Fractions both in their origin and in the manner of ea> 
presdng them. 

Common Fractions arise from dividing a unit into any number 
of e^^l parts ; consequently, the denominator may be any number 
whatever, (Art. 182.) Decimals arise from dividing a unit into 
ten fqual parts, then subdividing each of those parts into ten other 
fqtuil parts, and so on ; consequently, the denominator is always 
10. IpQ, 1000, &c. (Arts. 308, 312.) 

Again, Common Fractums are expressed by writing the wttwier- 
ator over the dejwminator ; Decimals are expressed by writing 
the numerator onlt/^ with a point before it,, while the denominator 
13 understood. (Arts. 183, 311.) 

318t Decimals are added, subtracted, multiplied, and divided, 
m the same manner as whole numbers. 

Obs. The only thing with which the learner is likely to find any difficulty, 
m poivUing off the answer. To this part of the operation he should give par- 
ticular attention. 



ADDITION OF DECIMAL FRACTIONS. 

319* Ex. 1. What is the sum 28.35; 345.329; 568.5; and 
6.485 ? 

Operation, Write the units under units, tenths under 

28.35 tenths, hundredths under hundredths, <fec. ; 

845.329 then, beginning at the riglit hand or lowest 

568.5 order, proceed thus : 5 thousandths and 9 

6.485 thousandths are 14 thousandths. Write the 

948.664 Ans. 4 under the column added, and carrying the 1 
, to the next column, proceed through all the 

/ orders in the same manner as in simple addition. (Art. 54.) Fi- 
nally, place the decimal point in the amount directly under that 
in the numbers added. 

C^usflT.— ^17. How do decimals diflkr flrom common fVactions 1 From what do commoa 
llmcilottt arise I Fram what do d e e l n ia l iaHael How aie eommon tectloiu ezprassed t 
BowaMdedmals? 



m 
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320* Henoe, we deduce the fonoiriiig general 

RULE FOR ADDITION OF DECIMALS. 

WriU he numbers so thai the same arden may stand under each 
Uher^ pUkcing units under units, tenths under tenths, hundredths 
under hundredths, dtc. Begin at the right hand or lowest ardor, 
emd proceed in all respects as in adding whole numbers. (Art. 54.) 

From the right hamd of the amount, point off as many figures 
for decimals sls are equal to the greatest wumber ef decimal places 
m either of the given numbers. 

Proof. — Addition of Decimals is proved in the same manner om 
Simple Addition. (Art 65.) 

Nde, — ^The decimal point in the answer wiH alwayi fkD direetlj under tha 
deeimal points in the given nnmbera. 



2. What is the sum of 25.7 ; 8.389 ; 23.056? Ans, 57.146. 
8. What is the sum of 36.258 ; 2.0675 ; 882.45 ; and 7.3984 ? 

4. What is the sum of 32.764; 5.78 ; 16.0037 ; and 49.3046 ? 

5. What is the sum of 1.03041; 6.578034; 2.4178; and 
4.72103? 

6. Add together 4.25 ; 6.293 ; 4.612 ; 38.07 ; 2.056 ; 3.248 ; 
and 1.62. 

7. Add together 35.7603 ; 47.0076 ; 129.03 ; 100.007 ; and 
20.32. 

8. Add together 467.3004; 28.78249; 1.29468; and 3.78241. 

9. Add together 21.6434 ; 800.7 ; 29.461 ; 1.7506 ; and 3.45. 

10. Add t(^ether 45.001; 163.4234; 20.3045; 634.2104; 
and 234.90213. 

11. Add together 293.0072 ; 89.00301; 29.84567; 924.00369; 
and 72.39602. 

12. Add together 1.721341; 8.620047; 51.720345; 2.684; 
•nd 62.304607. 

13. Add together 1.293062; 3.00042; 9.7003146 ; 3.600426 ; 
7.0040031 ; and 8.7200489. 



avKiTw— 930. Dow u» dactmalt added 1 How poiBt off the aatww 1 How It ■ddlttov 
of dodmah pwred 1 



\ 
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14. Add together 894.61; 81.928; 8624.810S; 640.208; 
6291.302; 721.004; and 3920.304. 

15. Add together 25 hundredths, 8 tenths, 65 thousandthSy 
16 hundredths, 142 thousandths, and 39 hundredths. 

' 16. Add together 9 tenths, 92 hundredths, 162 thousandths, 
489 thousandths, and 92 millionths. 

17. Add together 45 thousandths, 1752 millionths, 624 ten 
millionths, and 24368 millionths. 

18. Add together 29 himdredths, 7 millionths, 62 thousandths, 
and 12567 ten millionths. 

19; Add together 95 thousandths, 61 millionths, 6 tenths, 11 
hundredths, and 265 hundred thousandths. 

20. Add together 1 tenth, 2 hundredths, 16 thousandths, 7 
millionths, 26 thousandths, 95 ten millionths, and 7 ten thou- 
sandths. 

21. Add together 96 hundred thousandths, 92 millionths, 25 
hundredths, 45 thousandths, and 7 tenths. 

22. Add together 85 thousandths, 17 hundredths, 86 ten thou- 
sandths, 58 millionths, 363 hundred thousandths, 185 millionths, 
imd 673 ten thousandths. 



SUBTRACTION OP DECIMAL FRACTIONS. 

321. Ex. 1. From 425.684 subtract 216.96. 

Operation. Having written the less number under the 

425.684 greater, so that units may^stand under units, 

216.06 tenths under tenths, &c., we proceed exactly 

208.724. Ans. as in subtraction of whole numbers. (Art. 72.) 

Thus thousandths from 4 thousandths leaves 
4 thousandths. Write the 4 in the thousandths* place. As the 
next figure in the lower line is larger than the one above it, 
we borrow 10. Now 9 from 16 leaves 7; sot the 7 under th 
column and carry 1 to the next figure. (Art. 72.) Proceed in the 
same manner with the other figures in the lower number. Finally, 
place the decimal point in the remainder directly imder that in 
the given number. 
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322« HiBnce, we deduce the following general 

RULE FOR SUBTRACTION OF DECIMALS. 

Write the less number under the greater, with units under frw*<f, 
tenths under tenths, hundredths under hundredths, <kc, Suhtrt^t 
as in whole numbers, and point off the answer as in addition qf 
decimals. (Art. 320.) 

Proof. — Subtraction of^ Decimals is proved in the same manrnrf 
M Simple Subtraction, (Art. 73.) 

Note. — When there are blank places on the right hand of the npper nnrv 
ber, they may be supplied by ciphers without altering the yalue of the dcctmal. 
(Alt. 315.) 

EXAMPLES. 

2. From 456.0646 tcoke 364.3123. Ans. 91.7428. 

3. From 1460.39 take 32.756218. 

4. From 21.67 take .682349. 

6. From 81.6823401 take 9.163. 

6. From 100.536 take 19.36723. ^ 

7. From .076346 take .009623478. 

8. From 1 take .99. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347. 

11. From 24681 take .87623. 

12. What is the difference between 25 and .25 ? 

13. Wliat is the difference between 3.29 and .999 ? 

14. What is the difference between 10 and .0000001 ? 
' 15. What is the difference between 9 and 9.99999 ? 

16. What is the difference between 4636 and .4654 ? 

17. What is the difference betweai 26.6050 and 567.392? 

18. What is the difference between 76.2784 and 29.84234? 

19. What is the difference between .0000001 and .0001 ? 

20. What is the difference between .0000004 and .00004 ? 

21. What is the difference between 32 and .00032 ? 

QuiiT —393. How are decimals subtmeted 1 How fHitait off the aaswer 1 tkm Is rA 
inction of decimals proved 1 

m 
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22. "What is the difference between .00045 and 45 ? 

23. What is the difference between .00000099 and 99 ? 

24. From 1 thousandth take 1 millionth. 

25. From 7 hundred take 7 hundredths. 

26. From 29 thousand take 92 thousandths. 

27. From 256 millions take 256 thousandths. 
28> From 46 hundredths take 46 thousandths. 

29. From 95 thousandths take 999 ten thousandths. 

80. From 1 billionth take 1 trillionth. 

8^8 From 2874 millionths take 211 billionths. 

82. From 6231 himdred thousandths take 154 millionths. 

33. From 7213 ten thousandths take 431 hundred thousandths 

84. From 8436 hundred millionths take 426 ten billionths. 



MULTIPLICATION OP DECIMALS. « 

323« Ex. 1. If a man can reap .96 of an acre in a day, how 
much can he reap in .5 of a day ? 

Analysia. — Since. he can reap 96 hundredths of an acre in a 
whole day, in 5 tenths of a day he can reap 5 tenths as much. 
But multiplying by a fraction we have seen, is taking a part of the 
multiplicand as many times as there are like parts of ji unit in the 
multiplier. (Art. 210.) Hence, multiplying by .5, which is equal 
to -At or -}, is taking hxilf of the multiplicand once. Now .96, or 
iWr-r-2=^Afr. (Art. 227.) But -^=.48. (Art. 311.) 

Operation, We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

.b decimal figures in both factors, we have 480, But 

.480 Ans, ciphers placed on the right of decimals do not 

affect their value ; the may therefore be omitted, 

and we have .48 for the answer. 

(2.) (3.) (4.) 

Multiply 25.38 860.085 6843.02 

By .4 2 .0043 6.5 

10.6596 AuB. 1.5483655 AuB. 44479.630 Am 
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334« From the preceding illnstratknis we deduce the follow- 
ing general 

RULE FOR MULTIPLICATION OF DECIMALS. 

Multiply as in whole numhers, and point off as many Jiyurm 
from the right of the product for decifntUs, as there are decimal 
places both in the multiplier and multiplicand. 

If the product does not contain so many fyures as there ar 
di^Amals in both factors, supply the deficiency by prefixing ciphers. 

Proof. — Multiplication of Decimals is proved in the same num^ 
Pjer as Simple Multiplication, 

Obi. The retaon for pointing off as many dermal placei in the product as 
there are decimals in both factors, may be illustrated thus : 

Suppo^ it is required to multiply .25 by .5. Supplying the denominaton 
J85=TVir. "><1 -5=-^^. (Art. 312.) Now ^y^^^^f^. (Art. 215.) But 
ti)!^=:.125 ; (Art. 31 1 ;) that is, the product of .25X-5, contains just as many 
decimals as the factors themselves. In like manner it may be shown that th« 
product of any two or more decimal numbers, must contain as many decimal 
figures as there axe places of dedmals in the given factors. 

EXAMPLES. 

Ex. 1. IxCl rod there are 16.5 feet: how many feet are there 
m 41.3 rods? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there in 360 degrees ? 

3. In 1 barrel there are 31.5 gallons: how many gallons in 
65.25 barrels ? 

4. In 1 inch there are 2.25 nails : how many nails are there m 
60.5 inches ? 

5. In 1 square rod there are 80.25 square y^^rds : how many 
square yards are there in 26.05 rods ? 

6. In one square rod there are 272.25 square feet : how many 
square feet are there in 160 rods ? 

Qrtrr.— 334. How are deelmftis multiplied together 1 How do you point off the prod- 
Mtl When the product does not contain lo many flinires as there are decimals la InCh 
QMtont, what is to be done 1 How Is miUUpUeatlon of decimals proved t 
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7. How many square rods are there in a^Md 60.5 tods long 
and 40.75 rods widts ? 

Multiply the following decimals : 

8. 1.0013 X. 25. 21. 40.4369X1.2904. 

9. 44.046 X. 43. 22. 100.0008 X.000306. 
' 10. 3.6051X4.1. 23. 75.35060X62.3006. 

♦ 11. 0.1003 X6-.12. 24. 31.50301X17.0352. 

12.' 8.0004 X. 004. 26. 0.000713X2.30561. 

13. 35.601X1.032. 26. 42.10062X3.821013. 

U. 213.02X4.318. 27. 1.0142034X0620034. 

15*, 0.0006 X. 0001 2. 28. 25067823 X. 0000001 

16. 0.3005X.0035. 29. 64.301257x1.000402. 

17. 10*2106X38.26. 80. 394.20023 X. 00000003. 

18. 164.023X1.678. 31. 2564.21035X4*300506. 

19. 9.40061X15.812. 32. 840003.1709X112.10371. 

20. 7.31042X10.021. 33. 0.83456 7834 X. 00000008, 



CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 

CASE I. 

325. When the multiplier is 10, 100, 1000, <fec., the multi- 
plication may be performed by simply removing thu decimal point 
as many places towards the right, as there are ciphers in the muU 
tiplier. (Arts. 99, 324.) 

1. Multiply 85.4321 by 100. Ans. 8543.21. 

2. Multiply 42930.213401 by 10. 
8. Multiply 1067.2350123 by 100. 
4. Multiply 608.34017 by 1000. 

6. Multiply 80.467214067 by 10000. 

6. Multiply 446.3214032 by 100000. 

7. Multiply 21.3456782106 by 100000. 

8. Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000 

11. Multiply 48 hundred thousandths by 100000, 

UiTKflT.— 3S5. How proeead when tta«iiuilti|iU«rUl(KliQII^4«»t 



I 
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IS. MvHi^j t48 thaiiMndths by 10000. 

13. Multiply 381 ten thousandths by 10000. 

14. Multiply 6504 ten millionths by 100000. 

15. Multiply 834 thousandths by 1000000. 

16. Multiply 1 millionth by 10000000. 

CASE II. 

326« When the number of decimal places in the multiplier 
and multiplicand is large, the number of decimals in the product 
must also be large. But decimals below the fifth or sixth ofdar, 
express so small parts of a unit, that when obtained, th^ sum 
commonly rejected. It ^is therefore desirable to avoid the unne- 
cessary labor of obtaining those which are not to be used. 

17. It is required to multiply 1.3569 by .36742, and retain 
five places of decimals. 



First Operation. 
1.3569 
.36742 



.40707 

8141 

949 

54 

2 



.49855 



4 

83 

276 

7138 



2198 Ans. 



It is evident from the nature of decinuU 
notation, that if the partial product of 
each figure in the multiplier is advano^ 
one place to the right instead of the left» 
the operation will correspond with the de- 
scending scale, and at the same time will 
give the true product. (Art. 86. Obs. ?.) 
But since only five decimals are required, 
those on « the right of the perpendicular 
are useless. Our present object ip to 



■how how the answer can be obtained without them. 



Contraction, 
1.356*9 
.3674 2 

.4070 7 

814 1 

95 

54 

3 



.4985 5 Ans. 



Beginning at the right hand, we will fiiB^ 
multiply the multiplicand by the tenths' figiure 
of the multiplier, and place the first figure of 
the partial product under the figure multiplied. 
In obtaining the second partial product, (i. e. 
multiplying by 6,) it b plain we may omit the 
right hxnd figure of the raultiplican 1, for, if 
multiplied, its product will fall to the right of 
the perpendicular line, and ih(grefore will nol 
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be used. But if we multiply 9 Into 6» the product will be 54; 
consequen ly there would be 5 to cany to the next product ; we 
therefore ^any 5 to 36, which makes 41. Again, in tht third 
partial product, (i. e. in multiplying by 7,) we may omii the ttoo 
light hand figures of the multiplicand ; for, their product will fall 
to the right of the perpendicular line. But by recurring to the 
rejected figures, it will be seen that the product of 7 into 6 is 42, 
kni)6 to carry make 48 ; we therefore add 5 to the product of 
^ into 5, because 48 is nearer 50 than 40; consequently it is 
nearer the truth to carry 5 than to carry 4. In the fourth partial 
product we may omit the three right hand figures, and in the fifth 
or last, ike/our light hand figures. 

18. Multq)ly .235*6 by .3765^ and retam 4 decimak in the 
product. 

« 

Operation, - Multiplying as before, the first figure of the 

.2356 partial product must be set in the fifth order, 

.3765 .or one place to the right of the figure multi- 

.0707 plied ; for, there are 4 decimals in the multipli- 

165 cand and the one by which we multiply makes 

14 ' 5. (Art. 324.) But since we wish to retain 

1 only 4 decimals in the product, we may omit 

.0887 Ans, this figure, canying 2 to the next product. 

Proceed in the same manner with the other 
figures in the multiplier. Finally, the sum of the partial products 
which are retained, is the answer required. Hence, 

327« To multiply decimals and retain only a given number 
of decimal figures in the product. 

Count off in the multiplicand as many decimal places less one, 
as are required in the product. TTien beginning at the right hand 
figure counted offt multiply the multiplicand by the tenths or first 
decimal figure of the multiplier, and set the first figure of th$ 
partial product one place to the right of the figure multiplied, *»- 
creasing it by the nearest number of tens that would arise from the 



Qinin* -387. How malUj/ij dednali, and retain a given number of flgores In tbe qpatecitA 
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f^Ud fgun ^ fimliipUed, Next mutHply hf ^ Hctrnd dmimA 
figwrty omitting the next right hand figure ^ the nuUtiplieand emi 
tarrying as before. Proceed in the eame manner with ail the figuree 
^ the multiplier whoee product will come under the decimal placet 
counted off, omitting an additional figure on the right of the mvU" 
Uplicand, as you multiply by each succeesive figure, and eel Ikt 
first figure of each partial product under that of the preceding. 
Finally, from the sum of the partial prodttcts, cut off the reqmni 
nvmber of decimals, and the result will be the anstoer, 

Ob8. 1. In order to determine where to place the decimal point in tke prcd- 
net, we have only to obeenre that the product of the right hand figore o{ the 
multiplicand into the tenths of the multiplier is of the order denotedliy the sum 
of the orders of the two figures multiplied ; (Art. 324 ;) and when the multi- 
' plier is tenths it u of the order next Unoer than the figure multiplied. For this 
reason the first partial product is set one place to the right of the figure molti- 
plied. But since we count ofi" one decimal less than is re<|Dired in the prod- 
uct, the right hand figure in the sum of the partial products must consequently 
be the right hand decimal place in the answer. 

2. If the multiplier contains units^ lens^ hundreds^ Soc., in multiplying by the 
units, we must begin oju figure to the right of those counted ofi*, and set the 
first figure of the partial product under the figure multiplied. In multiplying 
by the tens, we must begin two figures to the right of those counted oflf, and 
set the first figure of the partial product under that of the umts; in multiply* 
ing by the hundreds, we must begin three figures to the right, and set the first 
figure of the partial product under that of the preceding, &c This will bring 
the same orders under each other. 

19. Multiply .72543414 by .24826421 retabing 5 decimal 
places in the product. 

Operation. 

.7254*3414 Having counted oflf 4 decimals in the mul* 

.2482 6421 tiplicand, increase the product of 2 into 4 

by 1, because the product of the 3 rejected 
into 2 is nearer 10 than 0. Set the 9 one 
place to the right of the figure midtiplicd. 

The 4 in the last partial product, is the 
number which would be carried to this order, 

71800 9 Ana. if the 7 were multiplied by 6. 



1450 9 


290 2 


58 


14 


4 
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20. Multiply 67.1408601 by 92.4023553 retaimng four deei* 

Aids in the product. 

Operation, 

In this operation we multiply first by the 
tens figure of the multiplier, beginning two 
places to the right of those counted off in the 
multiplicand. It is immaterial as to the re- 
sult whether we multiply by the tenths firsts 
or by the units, tens, or hundreds, provided 
we set the first figure of the partial product in 
its proper place. (Art. 327. Obs. 2.) 



67.149'8601 


V92.402 3563 


6043.487 4 


131299 7 


26 859 9 


. 134 3 


20 1 


34 


' 3 


6204.805 r Am, 



21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758^ retaining 4 decimal places. 

24. Multiply .1347866 by .288793 retaining 7 decimal places. 

25. Multiply .681472 by .01286 retaining 5 decimal places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by .0046401 retaining 6 decimal places. 

DIVISION OP DECIMAL FRACTIONS. 

33S« Ex. 1. How many bushels of oats, at .2 of a dollar a 
Aushel, can you buy for .84 of a dollar ? 

Analysis, — Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
contamed times in ^4 hundredths. Now .84=TVr; and .2=1^, 
or-iVV. (Art.l91.)^AndTVr-rTVir=4A»or4TV. But, (Art. 311,) 
4t\=4*2, which is the answer required. 

Operation, 
.2).84 We divide as in whole numbers, and point off 

4.2 Ans, one decimal figure in the quotient. 

388. The reason for pointing off one decimal figure in the quotient may be 
thus explained. 

We have seen in the multipUcalion of dectmals, that the product boe as 
qianydedaial figures, as th^ multiplier and multiplicand. 'Jix 'y^A,\ f^ow 
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the difidend b eqval to the piodiift of the dhiaor and ipiotient, (Ait. \l%) 

it Aillowi that the dividend must have as many decimals as the divisor and 
quotient togeikerf consequently, as the dividend has two decimals, and the 
divisor but one^ we must point off one in the quotient. In like manner it may 
be shown nmveiwdly, that 

329* The quotient must have as many decirr/il figures,, as the 
decimal places in the dividend exceed those in the divisor ; that is, 
*he decimal places in the divisor and quotient together, .nuH i$ 
qucU in number to those in the dividend. 

2. What is the quotient of 3.776 divided by 2.6 ? Jns. 1.61. 

3. Wliat is the quotient of .0072 divided by 2.4. 

Operation. Since the dividend has three decimals 

2.4).0072(.003 Ans. more than the divisor, the quotient must 

72 have three decimals. But as it has \m\ 

one figure, we prefix two eiphers to it to 
make up the deficiency. 

Obi. It will be noticed that 3, the first figure of the quotient, denotes tiou^ 
taiuUhs; also the product of 2, the units figure of the divisor, into the first quo- 
tient figure, is written under the thousandths in the dividend. Hence, 

The first figure of the quotient is of the same order, a>s Ihati 
figure of the dividend under which is placed the product of the 
units of the divisor into the first quotient figure. 

m 

330* From the preceding illustrations we deduce the follbw- 
ing general 

RULE F0R DIVISION OP DECIMALS. 

Divide as in whole numbers, and point off as many figures for 
decimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. If the quotient does not contain figures enough, 
supply the deficiency by prefixing ciphers. 

Proof. — Division of Decimals is proved in the same manner «i 
Simple Division. (Art. 121.) 

Obs. 1. When the number of decimals in the divisor is the same as thfi m 
the dividend, the quotient will be a whole number. 

QvitT.— ^30. How are decim lis divided How poiiit off the quotient V How Is divlslai 
of decimals pnoMdl 
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S. When there are more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
equal to th >se in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3 After all the figures of^the dividend arc divided, if there is a remainder, 
cipliers may be annexed to it and the a^vision continued at pleasure. The 
dptitrs annexed must be regarded as decimal places belonging to the dividend. 

Nok. — 1. For o binary purposes, it will be sufficiently exact to carry the 
^uoti'.nt to three n four places of decimals \ but when great accuracy is re- 
quire i, 'i must be carried farther. 

2. W Jen there is a remainder, the sign -^-^ should be annexed to the quo- 
tient , to show that it is not complete. 

EXAMPLES. 

4. How many boxes will it' require to pack Yl.5 Ifos. of bntter» 
if you put 5.5 lbs. in a box ? 

5. How ma#y suits of clothes will 29.6 yds. of clotb make, al- 
lowing S.*? 5Lds. to a suit ? 

6. If a man can walk 30.25 miles per day, how long will it take 
him to walk 140.75 miles ? 

7. How many loads will 134642.156 lbs. of hay make, allowini^ 
1622.2 lbs. for a load? 

8. If a team can plough 2.3 acres in a day, how long will it 
take to plough 63.75 acres ? 

9. How many bales of^otton in 56343.75 lbs., allowing 375 lbs. 
to a bale ? 

Divide the following decimals : 

10. 46.84^7.9. 20. 0.00006 -7-. 003. 

11. 1.658-^.25. 21. 167342-f-.002, 

12. 67234-T-.85. 22. 684284.6 — 2682. 

13. 4.00334-7-6.31. 23. 0.000045-r9. 

14. 73.8243-r.061. 24. 7.231068-r.l2. 

15 0.00033-r.Oll. 25. 26.3845H-.126. 

16 236.041-7-1.75. ' 26. 4-r- .00001. 

17 60.0001 -r 1.01. 27. 6-r .0000001. 
19 800.402-7-12.1. 28. 0.8 r. 0000002. 

It 4.32067-r-.0Ol. 29. 6641.234567-T-21. 



O1TI8I 0&«. When the number of deeimal places in the diviior is equal to that In the 
dlTiden<! "hat is the quotient 1 When there are more decimals in the divisor than In the 
0n>Uisii/ Aow proceed 1 When then is a renainder, wliat may be done 1 
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CON*rRACTIONS IN DIVISION OP DECIMALS. 

CASE I. 

331. When the divisor is 10, 100, 1000, <fec., the dirisioo 
may be performed by simply removing the decimal point in i^ 
dividend as many places towards the lefty as there are ciphers in 
the divisor, and it will be the quotient required. (Arts. 131, 3^0.) 



Am, 46.723. 
Ana. 0.00008. 



1. Divide 4672.3 by 100. 

2. Divide 0.8 by 10000. 

3. Di>nde 672345.67 by 10. 

4. Divide 10342.306 by 100. 

6 Divide 42643.621 by 100000. 
6. Divide 6723000.45 by 1000000. 
I. Divide 1.2300456 by 100000. 
8. Divide £.0076346 by lOOOOOO. 

CASE II. 

332* When the divisor contains a large number of decimal 
figures, the process of dividing may be very much abridged. 

0. It is required to divide 3.2682 by 2.4736, and carry the 
quotient to four places <^ decimals. 



Common Method. 

2.4736)3.2682(1.3212 

2 4736 



7946 
7420 



525 

494 

30 

24 

5 
4 





8^ 

20 

72^ 

480 

736 



7440 
9472 



Chntrojetion. 

2.4736)3.2682(1.3212 

2 4736 

7946 

7421 

525 

495 

30 

25 

5 

6 



7968 



ExptanatUm. — ^We perceive the first figure of the ifiotient will 
be a whole number ; for the number of decimals in the dimor is 



ai7WT^--«l. Whm thf <BvlMr to U^ too, lOOB, ft«n IMW Bwytlw «^^ 
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equal to that of the dividend. (Art. 330. Obs. 1 .) Now to obtain 
the decimals required, instead of annexing a cipher to the several 
remainders, which multiplies them respectively by 10, (Art. 98,) 
we may cut off a figure on the right of the divisor at each division, 
wKtch is the same as dividing it successively by 10. (Art. 130.) 
When we multiply the divisor by 3, the second quotient figure, 
we darry 2 to the product of 3 into 3, because the product of 3 
Into 6, the figure omitted in the divisor, is nearer 20 than 10. 
(A.rt 327.) We carry on the same principle to the first figure of 
each product of the divisor mto the respective quotient figures. 
Hence, 

333« To divide decimals, carrying the quotient to any te-^ 
quired number of decimal places. 

^or the JirH, quotient figure divide as usual ; then instead of 
hinging doum tk^ next figure, or annexing a cipher to the remain" 
der, cut off a figure on the right of the divisor at each successive 
division, and divide hy the other figures. In multiplying the divisor 
hy the quotient figure, carry for the nearest number of tens that 
would arise from the product of the figure last cut off into the fig- 
ure last placed in the quotient. (Art. 327.) 

Obs. 1. The reason fbr this contraction may be seen from the principle, that 
a tenth of the given divisor is contained in a icTUh of the dividend, just as many 
times as the loAoie divisor is contained in the whole dividend ; (Art. 145;) for, 
cutting off a figure on the right of the divisor, and omitting to annex a cipher 
to the dividend or remainder,* is dividing each by ten. (Art. 130.) 

2. When the divisor has more figures than the quotient is required to have, 
including the whole nmnber and decimals, we may take as many on the left 
of the divisor as are lei^red in the quotient, and divide by them as above. 

3. If the divisor does not contain so man'^ figures as are required in the quo- 
tient, we must divide in the usual way, until we obtain enough figures to uiake 
up this deficiency, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient to four 
places of decimals. 

11 Divide .079085 by .83497, and carry the quotient to five 
places of decimals. 

12. Divide 2.3748 by 1.4736, and carry the quotient to three 
blaces of deciiDiilB. 
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18. Divide .3412 by 8.4786, and cany the quotient to fi?e 
places of decimals. 

14. Divide 1 by 10.473654, and carry the quotient to seven 
pkces of decimals. 

15. Divide .4312672143 by .2134123406, and carry the quo- 
tient to four places of decimals. / 

16. Dinde .879454 by .897, and carry the quotient to six 
places of decimals. 

i 

REDUCTION OF DECIMALS. r 

CASE I. 

334» Dednuds reduced to Common FractwM, 

Ex. 1. Change the decimal .75 to a common frac^on. 

Suggestion. — Supplying the denominator, .75=1%-. (Art 311.) 
Now -iV^ is expressed in the form of a common fraction, and, as 
such, may be reduced to lower terms, and be treated in the same 
manner as any other common fraction. Thus, -i%=i-J» or f • 

335* Hence, To reduce a Decimal to a Common Fraction. 

Erase the decimal point ; then write the decimal denominator 
under the numerator, and it will form a common fraction, which 
ma^ he treated in the same manner as other common fractions, 

2. Change .225 to a common fraction, and reduce it to the 
lowest terms. Ans, -fy, 

3. Reduce .125 to a common fraction, <fec. 

4. Reduce .95 to a common fraction, <fec. 

5. Reduce .435 to a common fraction, <&c. 

6. Reduce .575 to a common fracticm, &c, 

7. Reduce .656 to a common fraction, <fec. 

8. Reduce .204 to a common fraction, <fec. 

9. Reduce .075 to a common fraction, &c. 

10. Reduce .012 to a common fraction, <kc. 

11. Change .0025 to a common fraction, <fec. 

12. Change .1001 to a common fraction, <fec. 

-— ■ — — — ' 

Quest.— 335. How an Decanali reduced to Common FkatttOBi t 
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13. Change .1844 to a commoa fnciioBLr&d 

14. Change .0556 to a common fraction, &c, 

15. Change .1216 to a common fraction, &c, 

16. Change .2005 to a common fraction, &c, 
4^. Change .0015 to a common fraction, <&c. 

CASE II. 

336« Common Fractixms reduced to Decimals. 

Ex. 1. Change f to a decimal. 

Suggestion. — Multiplying both terms by 10, tlie fraction be- 
comes ^. Again, dividing both tenns by 5, it becomes i^. 
(Art. 191 .) ^But T^^.8, which is the decimal required. (Art. 311.) 

Note. — Sincewe make no use of the denominator 10 after it is obtained, we 
may pmit the process of getting it; for, if we annex a cipher to the numerator 
and divide it by 5, we shall obtain the same result. 

Operation. 
5)4.0 A decimal point is prefixed to the quotient to 

.8 Ansi distinguish it from a whole number. 

2. Reduce f to a decimal. 'Ans. 0.626. 

337* Henc^ to reduce a Common Fraction to a Decimal. 

Annex ciphers to tJie numerator and divide it hy the denominator. 
Point off as many decimal figures in the quotient, a,s you have an- 
nexed ciphers to the numerator. 

Obs. 1. If there are not as many figures in the quotient as you have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 

the quotient. 

2. The reason of this rule may be illustrated thus. Annexing a cipher to 
the numerator multiplies the fraction by 10. (Arts. 98, 1^5 ) If, therefore, the 
pumerator with a cipher annexed to it, is divided ' the ^ nominator, the quo- 
tient will obviously be ten times too large. (Art. J 41 .) Hence, in order to ob- 
tain the true quotient, or a decimal equal to the given fraction, the quotient 
thus obtained must be.divided by 10, which is done by paiyiling off one Jlgure, * 
(Art. 131.) Annexing 2 ciphers to the numerator multiplies the fraction by 
1 W; annexing 3 ciphers by 1000, &c., consequently, when 2 ciphers are an* 
nf>^ed, the quotient will bv^. 100 times too large, and must therefore be divided 
bt iOO; \irhen three ciphers are annexed, the quotient will be IflOO times too 
lA'ge, and must be divided by 1000, &c. (Art. 131.) 

_ ,, UuKBT.— 337. How aro Common Fractions redace4 to DeciaiaUl 
T.H. iQ 
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8. Bednee if to a mized man^r. Am. 1.0626. 

Reduce the foUowing fractions to decimals : 

4. i. 8. i. 12. |. 16. i. 

5. i. 9. f 13. i. 11. i. 

6. f. 10. f. 14. i. 18. f. 

7. f. 11. f. 16. i. 19. f. ' 

20. Reduce f to a decimaL Ans. 0.166666, &c. C 

21. Reduce -^ to a decimal. Ans. 0.123123123, Ac* 

338* It will be seen that the last two examples caimot be 
exactly redticed to decimals; for there will .continue to be a re- 
mainder after each division, as long as we continue the bperation. 

In the 20th, the remainder is always 4 ; in the 21st, after ob- 
taining three figures in the quotient, the remainder is the same as 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder will re- 
cur again. The same remainders, and consequeuily the same fig- 
ures in the quotient, will thus continue to recur, as long as th» 
operation is continued. 

339« Decimals which consist of the same figure or set of ^- 
ures continually repeated, as in the last two examples, are called 
Periodical or Circulating Decinuds ; al^o. Repeating Decimals, or 
Hepetends. 

Ob8. When only a single figure is repeated, it is more accurate to call them 
repeating decimals ; but when two or more figures recur at regular intervals, 
they are very properly called periodical^ or circulating decimals. 

340* When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or j^nite ; but when 
it cannot be exactly expressed by a decimal, it is said to be inters 
iiinate, or infinite. 

Obs. It seems to be incongruous to call a fiaction injlniie, (Art. 180.) The 
term infinite, however, does not refer to the valtK of the fraction, but fo the 
wumber o{ decimat figures required to express it» value. 

QuisT. — Obs. When there are not so many figures in the quotient as you have annexed 
ciphers, what to to be done 1 339. What are periodlcr x or eircolatiag dec'jnait 1 310. WhM 
k a decimal tenainatel When interminale T 
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' 341* If the d^ominator of a coiBixioii fraction ^rh^n reduced 
to its lowest term, contains no prime factors but 2 and 6, its 
equivalent decimal will terminate ; on the other hand, if it con- 
tains any other prime factor besides 2 and 5, it will not terminate. 
Thus -^ reduced to its lowest terms, becomes jhf and the pi'ime 
factors of 20 are 2, 2, and 5 ; that is, 20=2X2X5. (Art. 165.) 
We also find that ^=.05 ; it is therefore terminate. Again, 
fr-'-^ I and the prime factors of 15 are 3 and 5 ; that is, 15= 
K 5 ; and •^= .0666666, &c, ; it la therefore intemUnate. Hence, 

34^* To ascertain whether a common fraction can be exactly 
expressed by decimals. 

Reduce the piven fraction to its lowest terms, and then resolve its 
denominator into its jprime factors, (Art. 341.) 

Obs. The truth of this principle is evident from the consideration, that an- 
nexing ciphers t^ the numerator, multiplies it successively by 10 ; but 3 and 5 
are the prime factors of 10, and are the only numbers that can divide it without 
a remainder. (Ai^ 165. Obs. 2.) But any number that measures another, 
must also measure its product into any whole number; (Art. 161. Prop. 14;) 
consequently, wheii the denominator contains no prime factors but 2 and 5, 
the division will terminate; but when it contains other factors, the division can 
nat terminate, 

22. Will -gV produce a terminate or interminate decimal ? 

23. Will -f^ prod-uce a terminate or interminate decimal ? 

24. Will \^ produce a terminate or interminate decimal ? 

25. Will -^ produce a terminate or interminate decimal ? 

26. Will T?Tr produce a terminate or interminate decimal ? 

27. Will -f^ produce a terminate or interminate decimal ? 

28. Will -sVV produce a terminate or interminate decimal ? 

343* When the decimal is terminate, the number of figures it 
contains, must be equal to the greatest number of times that either 
of the prime factors 2 or 5, is repeated in its denominator, when 
the given fraction is reduced to its lowest terms. 

Obs. The trvik of this principle may be illustrated thus: 1=5; that is :• 
decimal terminates with one pUtce ; for, the denominator 2, is taken only **nc€ 
as a factor in 10, and therefore only one cipher is required to be annexed to the 
numerator to reduce it. Again, i=.25, which contains two decimal places. 
Now the denominator 4sb3x2 ; and since 2 is contained Qalj <nv.cA ^3k ^^siRte^ 
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in 10| H is avidtnt that 10 moit be ropealed as maiij tubea aa a &ctor in tlia ' 
numerator, as 2 U taken times as a fhctor in the denominator, in order to xe- 
duce the fraction. 

For the same reason ( will terminate with three places, and is equal to .125; 
for, 8=2X2X2. So -)-^.2 ; that is, the decimal terminates with one place ; for, 
since its denominator 5, is taken only once as a factor in 10, it is necessary to 
add oaly one cipher to its numerator in order to reduce it In like manner jt 
may be shown that the number of figures contained in any terminate decimid, 
if equal to the greatest number of times that either of the prime factors 2 or'5, 
ii repeated in the denominator of the given fraction. 

The same reasoning will evidently hold true when the numerator is 2, 3, 4, 
5, &c., or any number greater than 1. In this case the decimal vnjlA» as 
many times greater, as the numerator is greater than 1. 

344* The number of figures in the period must alwi).^ be one 
less than there are units in the denominator ; for, th^number of 
remainders different from each other which can arise from any 
operation in division, must necessarily be one less than the units 
in the divisor. For example, in diriding by 7, it «s evident, the 
only possible remainders are 1, 2, 3, 4, 5, and 6 ; «id since in re- 
ducing a common fraction to a decimal, a cipher is annexed^ to 
each remainder, there cannot be more than six different dividends ; 
consequently, there cannot be more than six different figures in 
the quotient. Thus, +=.142857,142857, <fec. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but once, and put a dot, or accent over 
the first and last figure of the period to denote its continuance. 
Thus, .46135135135, &«., is written .46135, and .633333, (fee, .63. 

Reduce the following fractions to circulating decimals : 

31. +. 36. f. 41. f. 46. i. 

32. |. 37. +. 42. f. 47. t. 

33. f . 38, f. 43. +. 48. f 

34. f 39. f 44. t. 49. f 

35. i. ^40. i. 45. f. 60. f. 

61. How many decimal figures are required to express -ft-? 

62 How many decimal figures are required to express tV? 

63 How many decimal figures are required to express xh ^ 
54. How many decimal figures are necessary to express xh t 
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56 How many decimal figures are necessary to express -H ? 

66. How many decimal figures are necessary to express tAt • 

67. Reduce i^ to a decimal. 69. Reduce tst to a decimal, 

68. Reduce i^ to a decimal. 60. Reduce ff to a decimal. 

Note. — For the method oT finding the value of periodical dccimala, or of »- 
dndng them to Common Fractions, aho of adding^ svhtracUng^ muUiplyvngf 
and dividing them, see the next Section. 

CASE III. 

34d« Compound Numbers reduced to Decimaii. 

Ex. 1. Reduce 13s. 6d. to the decimal of a pound. 

x 
AnaJj/sis.—lBs. 6d.=162d., and £l=240d. (Art. 281.) Now 

162d. is iif of 240d, The question therefore resolves itself into 

this: reduce the fraction i^ to decimals. Ans. £.676. Hence, 

346* To reduce a compound number to the decimal of a 
higher denomination. 

I^irst reduce the given compound number to a common fra/ciion ; 
(Art. 295 ;) then reduce the commxm fraction to a decimal. (Art. 337.) 

2. Reduce 4s. 9d. to the decimal of £1. An9, £.237+. 

3. Reduce 10s. 9d. to the decimal of £1. 

4. Reduce 16s. 6d. to the decimal of £l. 
6. Reduce l7s. 7d. to the decimal of £l. 

6. Reduce 6d. to the decimal of a shilling. 

7. Reduce 6^d. to the decimal of a shilling. 

8. Reduce 37 rods to the decimal of a mile. 

9. Reduce ? fur. 2 -odjs to ih% decimal of a mile. 

10. Reduce ▲«. ^a, o^ sec. to tne decimal of an houi. 

11. Reduce 3 hrs. 3 min. to the decimal of a day. 

12. Reduce 6 lbs. 4 oz. to the decimal of a cwt. 

13. Reduce 7 oz. 8 drams to the decimal of a pound. 

14. Reduce 3 pks. 4 qts. to the deeimal of a bushel. 
16. Reduce 4 qts. 1 pt. to the decimal of a peck. 
16. Reduce 4 qts. 1 pt to the decimal of a gallon. 

QuBar.— 340 Uow la a eonptniid number reditead to tha decimal of a bVther M 
iMttanl 
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CASE IV. 

347* Decimal Compound Numbers reduced to whole ones. 

I. R'xluce £.387 to shillings, pence and farthings. 

Operation, Multiply the given decimal by 20, because 
£.387 208. make £l, and point off as many figures 
20 for decimals, as there are decimal placed in 
shiL 7.740 the multiplier and multiplicand. (Art. 380.) 
12 The product is in shillings and a decimal 
pence 8.880 of a shilling. Then multiply the d^imal 
4 of a shilling by 12, and point off as be- 
far. 3.620 fore, &c. The numbers on the left of tHe 
Am, 7s. 8d. 3 far. decimal points, viz : 7s. 8d. 8 &r., form the 
answer. Hence, 

348* To reduce a decimal compound number to whole num- 
bers of lower denominations. 

Multiply the given decimal by that number which it takes of the 
next loioer denomination to make one of this higher, as in reduction, 
and 2X>int off the product, as in multiplication of deciinal fractions, 
(Art. 330.) Proceed in this manner with the decimal figures of 
each svxceeding product, and the numbers on the left of the decimal 
point of the several products, will be the whole number required, 

2. Reduce £.725 to shillings, pence and farthings. 

5. Reduce £.1325 to shillings, &c. 

4 Reduce .126s. to pence and farthings. 

6. Reduce .826s. to pence and farthings. 

6. Reduce .125 cwt. to pounds, <fec. 

7. Reduce .435 lbs. to ounces and drams. 

8. Reduce .275 miles to rods, <fec. 

9. Reduce .4245 rods to feet, <fec, 

10. Reduce .1824 hhds. to gallons, <kc. 

II. Reduce .4826 gal. to qts., <fec. 

12. Reduce .4258 day to hours, &c. 

13. Reduce .845 hr. to minutes and seconds. 



QvKST.— 348. How ai« decimal compound numbers leduced to whole mies of a lovrtl 
tonoffilDationl 
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SECTION X. 

PERIODICAL OR CIRCULATING DECIMALS * 

Art. 349* Decimals which consist of the same figures or set 
pf fio^''^^ repeated^ are called Periodical, or Ciroulatiko Dsci* 
liiLS. (Art. 339.) 

3&0* The repeating figures ace called periods, or repetends, 
Ji one %ure only repeats, it is called a single period^ or repetend ; 
as .11111, <&c.; .33333, &c. 

When the same set of figures recurs at equal intervals, it is 
called a compound period, or repetend; as .01010101, &c.; 
.123123123, <fcc. 

351* If ol^er figures arise before the period commences, the 
decimal is said ^ to be a mixed periodical ; all others are called 
pure, or simple: periodicals. Thus .42631631, <&;c., is a mixed 
periodical ; and .33333, <&c., is a pure periodical decimal. 

Ob8. 1. When a pure circulating decimal contains as many figures as th«re 
are units in the denominator lesf; /me^ it is sometimes called a perfect period^ 
or repetend. (Art. 344.) Thus, i=. 142857, &c., and is a perfect period. 

3. The decimal figures which precede the penodj are often called the ^• 
wunate part of the fraction. 

35 2* Circulating decimals are expressed l>y writing the period 
once with a dot over its first and last figura when compound ; anij 
when singh by writing the repeating figure only once with a dot 
over it. Thus .46135135, &c., is written .46135 and .33, <fec., .3. 

353* Similar periods are such as begin at the same place or 
distance from the decimal point ; as S and .3, or 2.34 and 3.7C», <&c. 

Dissimilar periods are such as begin at different places; as 
.123 and .42325. 

Similar and conterminous periods are sueh as begin and end in 
the same places ; as .2321 and 1634. 

• Should Periodical DeeimaU be deemed too intricate for yoonger claMts, tbey cia ba 
enlttad till review 
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REDUCTION OF CIRCULATING DECIMAI S. 

Case 1,-^To redtice pure circulating decimals to common /rac* 
turns. 

354* Tc investigate this problem, let us recur to the origm 
of circuIaUng deciioals, or the manner of obtaining them. For 
example, f =.11111, <&c., or .1 ; therefore the true value of .lllll, 
Jec, or .1, must be i from which it arose. For the same reason 

» 

,22222, Ac, or .2, must be twice as much or f; (Art. 186;) 
.83333, (fee, or. 3=f; .4=t; .6=t, &c. 

Again, ijV^-OlOlOl, <fec., or .01 ; consequently .010101, &c., 6i 
.di=iV; .020202, ifec, or .02=^; .030303, <fec., or .63=-A 
.070707, (fee, or .07=1^, &c. So also r»T=.00l601001, <fec. 
or.OOi; therefore .001001, (fee, or. 6oi=-rlT; .602=Tf»; <fec. 

In hke manner |=.i42857; (Art. 337;) and i 4285 7=iUfff; 
for, multiplying the numerator and denominator tf -f by 142857, 
we have +4-ffH. (Art. 191.) So f is twice as much as ^ ; f, three 
times as much, &c. Thus it will be seen that the value of a pure 
periodical decimal is expressed by the common fraction whose 
numerator is the given period, and whose denominator is as many 
98 as there are figures in the period. Hence, 

355* To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numerator, and the denominator will 
he as many 9s as there are figures in the period. 

Ex. 1. Reduce .3 to a common fraction. Ans, f, or \, 

2. Reduce .6 to a common fraction. Ans, f , or f. 

3. Reduce .18 to a common fraction. 

4. Reduce .123 to a common fraction. 
6. Reduce .297 to a common ffacticm. 

6. Reduce .72 to a common fraction. 

7. Reduce .09 to a common fraction. 

8. Reduce .045 to a common fraction. 

9. Reduce .142857 to a common fraction. 
10. Reduce .076923 to a common fraction 
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Cask IL — To t educe mUced dreulating deeimah to common 
fractions, 

356« 11. Reduce .16 to a cbmmon fraction. 

Analysis, — Separating the mixed decimal into its terminate and 
periodical part, we have .16;=.l +.06. (Art. 320.) Now .1 =tV ; 
(Art. 312 ;) and .06==:-^; for, the pure period .6=f, (Art. 351,) 
j^nd since the mixed period .06, begins in hundredths' place, its 
value is evidently only -f^ as much; but f~10=ifV. (Art. 227.) 
Therefore- .1 6 =-iV+-A» Now iVand VV. reduced to a common 
denominator and added together, make if, or j-. Ans, 

0b8. In mixed circulating decimals, if the period begins in hundredth^ place 
U iir evident firdfti the preceding analysis that the value of the periodical part is 
only 1^ as much as if would be; if the period weie pure or begun in tentl^ 
place ; when the ])eriod begins in tkowofndlhs' place, its value is only yvt P^^ 
Mmuoh, &c. Tl|lui.6==f; .06=;fTi.lQ=V!b5 •00(J=fH-100==:^,&c. 

357* Hence, the denominator of the periodical part of a 
mixed circulating decimal, is always as many Os as there are fig- 
ures in the period with as many ciphers annexed as there are deci- 
mals in the terminate part, 

12. Reduce .8567923 to a common fraction. 

Solution, — Reasoning as before .8667923=-ftftr+ 1 i 1 1 18 b * Re- 
ducing these two fractions to the least common denominator, 
(Art. 261.) tVt X 999^ )9= | 1 1 H i 8 whose denominator is the same 
as that of the other. Now |HHii+TttHiTr=l*HW. ^ns. 

Contraction, To multiply by 99999, annex as many 

8500000 ciphers to the multiplicand as there are 

' 85 98 in the multiplier, &c. (Art. 106.) Thi| 

8499915 1st Nu. gives the numerator of the first fraction 

67923 2d Nu. or terminate part, to which add the nu- 

8567838 merator of the second or periodical part» 

^999900 Ana, and the sum will be the nimierator of tlie 

answer. The denominator is the same as 
that of the second or periodical part. 

10* 
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8ec6nd Method. 

6567923 the giyen circulating decimal. 

85 the terminate part which is subtracted 
8507838 the numerator of the answer. 
mfm Ana. ^ 

Note. — 1. The reason of this operation may be shown thus: 8567923:* 
e6000i0^^n923 Now 8500000-85+«7923 b equal to 8567923-«5. 

2. It u evident that the required denominator ii the same as that of ths 
periodical part; (Art. 357;) for, the denominator of the periodical part Is the 
least common multiple of the two denominators. Hence, 

358* To reduce a mixed circulating decimal to a common 
&actioii. 

Change both the terminate and periodical part to^eommon fraiO' 
tions separately, and their sum mil he the answer required. 

Or, from the given mixed periodical, suhtrojct thi terminate part, 
wnd the remainder will be the numerator required. The denominator 
is always as many 9s as there are figures in the period with as 
many cijyhers annexed as there are decimals in the terminate part. 

Proof. — Change the common fraction back to a decimal, and if the 
result is the same as tJie given circulating decimal, the work is righL 

« 

13. Reduce .138 to a common fraction. Ans. -Ht, or W-. 

14. Reduce .53 to a common fraction. 

15. Reduce .5925 to a common fraction. 

16. Reduce .683 to a common fraction. 

17. Reduce .0227 to a commmon fraction. 

18. Reduce .4746 to a common fraction. 

19. Reduce .6925 to a common fraction. 

20. Reduce .008497133 to a common fraction. 

Case III. — Dissimilar periodicals reduced to similar and eon ter* 
minous ones. '" 

359* In changing dissimilar periods, or repetends, to similAr 
and conterminous ones, the following particulars require attention. 

1, Any terminate decimal may he considered as interminate 
by annexing ciphers continually to the numeratoi . Thus .46a 
.460000, &c.=.46d 
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2. Any pure periodical may be considered as mixed, by tiddng 
the given period for the terminate part, and making the given 
period the interminate part. Thus .46=.46+.0046, &c. 

3. A single period may be regarded as a compound periodicaL 
Thus .3 may become .33, or .333 ; so .63 may be made .6333, 
or .63333, &c. 

4. A single period may also be made to begin at a lower order, 
regarding its higher orders as terminate decimals. Thus .3 may 
be made .33, or .3333, &c. 

5. Compound periods may als<r be made to begin at a lower 
order. Thus .36 may be changed to .363, or .36363, <fec. ^ or by 
extending the number of places .479 may be made .47979, or 
.4797979, 6se. ; or making both changes at once' .532 may be 
changed to .3325325, <fec. Hence, 

36 0« To make any nimiber of dissimilar periodical decimals 
similar. 

Move the points, so that each period shall begin at the same order 
0f» tlie period which has the most figures in its terminate part, 

21. Change 6.814, 3.26, and .083 to similar and conterminous 
fieriods. 

Operation, Having made the given periods simi- 

6.814±=36.8148148i lar, the next step is to make them con- 

" 3.26=3.26262626 terminous. Now as one of the given 

.083=0.08333333 periods contains 3 figures, another % 

and the other 1, it is evident the new 
periodical must contain a nimiber of figures which is some multi- 
ple of the number of figures in the different periods ; viz : 3, 2, 
and 1. But the least common multiple of 3, 2, and 1 is 6 ; there- 
fore the new periods must at least contain 6 figures. Hence, 

361* To make any number of dissimilar periodical decimals, 
rimilar and tonterminouSk 

First make the periods similar ;, (Art. 3^0 ;) then extend the fig^ 
ures of each to as many places, as. there are units in the leust com* 
man multiple of the number of jperiodical figures contained in each 
^ the given deemals, (Art 176.) 
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38. Change 4$Asi, 5.20, 63.423> .486, and 12.5, to similar 
and conterminous periodicals. 

Operation, 

46.162=46.16216216 The numbers of periodical figures in 

C.26 = 6.26262626 the given decimalfr are 3, 2, 3, and 1 ; 

63.423=63.42342342 and the least common multiple of 

.486= 0.486G6666 them is 6. Therefore the new periods 

12 5 =12.60600006 must each have 6 figures. 

^3 Make .27, .3, and .045 similar and conterminous. 

■ ■ • • • 

24 Make 4.321, 6.4263, and .6 similar and conterminous. 

. ADDITION OF CIRCULATINQ DECIMALS. 

Ex. 1. What is the sum of l'7.23+41.24'r'64-8.6i+1.5+ 
35.423 ? ^ 

Operation. 

Dtssimnnr. 8im. tt Conterniinons. 

17.23 =17.2323232 First make the given decimals sim- 

41.2476=41.2476476 ilar and conterminous. (Art. 361.) 

8.61 = 8.6 16161 6 Then add the periodical parts as in 

1.5 = 1.5000000 simple addition, and since there are 

35.423 =35.4232323 6 figures in the period, divide theur 

Ans, 104.0i93648 s^wn ^J 999999; for this would be 

its denominator, if the sum of the 
periodicals were expressed by a common fraction. (Art. 855.) 
Setting down the remainder for the repeating decimals, cany the 
quotient 1 to the next column, and proceed as in addition of 
whole numbers. Hence, 

363* We derive the following general 

RULE FOR ADDING CIRCULATING DECIMALS. 

Jfrst make the periods similar and contetjninous, and find iheh 
*um as in Simple Aiditimk, Divide this sum hy as ihc ny 9s as 
there are figures in the period, set the remainder under the figuru 
added for tfii period of the sum, carry tJie quotient to the 
column, and proceed with the rest as in Simple Additio^n. 
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.QBfi, IfJb^ xemaiiyier has xMtaomanj.^ipai^fuit&ftperiodi e^lieniiiii^ 

be prefixed to make up the deficiency. 

2. What IS the sum of 24.132+2.23+85.24+67.6 ? 

3. What is the sum of 328.126+81.28+6.6'24+6l.6 ? 

4. What is th0 sum of 31.62+7.824+8.892+.027t 
6. What is the sum of 462i4+60.82+7l.l64+.35 ? 

6. What is the sum of 60.25+.84+6.435+.46+45.24 ? 

7. What is the sum of 9.814+l;6+87.2B+0.83+124.0^? 

8. What is the sum of 3.6+ 78.3476 +735.3+.375 +.27+ 
187.4? 

9. What is the sum of 6391.367+72.88+187.21+4.2965+ 
217.8496+42.176+.623+68.30048 ? 

10. What is the sum of .162+184.09+2.93+97.26+3.769*^36 
+99.088+1.6+.814? 

SUBTRACTION OP CIRCULATING DECIMALS. 

Rx. 1. From 52.86 take 8.3723^. 

OpercUionk We first make the given decimals su i- 

52.86ss62.86868 lar and conterminous, then subtract as n 

^.37235^ 8*.37'236 whole numbers. But since the period m 

44.49632 ^^^ lower line is larger than that above 

it, we must borrow 1 from the next higher 

order. This will make the right hand figure of the remainder oxi» 

less thanrif it*wa0^(i4enmBatedeeimal« Hence,- 

363* We derive the following general 

RULE FOR SUBTRACTING CIRCULATING DECIMALS. 

Make, the periods similar and conterminous, and suhtrcxt as i» 
f^hole nunibers. If the period in the lower line is larger than thai 
above it, diminish the right hand figure of the remainder ^1. 

Ob9. The reotwn for diminishing theii^ hand figure of the remainder by 
1, if he period in the lower line is laxger than Jthat above it, may be explained 
thus: 

When the ]ieriod in the loWer Fne is larger than that above it, we must evi- 
dently borrow 1 from the next higher order. Now if the given decimals were 
extended to a second peiipd, in thb; period; the lower number would alto b« 
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hifffmr than that abo«e it, and therefore w« miut bonow 1. Bat hairinv boiw 
lowed 1 ia the leMiid period, we most alio cany one to the next figure in the 
fewer line, or, what ia the same in effect, rfiminiMh the right hand figure of tba 
lemainder by 1. 

2. From 85.62 take 13.76432. Jm. 71.86193. 

3. From 476.32 take 84.7697. 

4. From 3.8564 take .0382. 
6. From 46.123 take 41.3. 

6. From 801.6 take 400,75. 

7. From 4.7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .021. 

10. From 8482.421 take 6031.035. 

MULTIPLICATION OF CIRCULATING DECIMALS 
Ex. 1. What is the product of .36 into .25 ? 

Operation. We first reduce the given periodi- 

.86=tf =T*r cals to common fractions; (Art. 357 ;) 

,25=-rtr+A-='H'- then multiply them together. (Art 

Now •|*rXii=5=AV 210.) Finally, we reduise the product 

But ^^=.092 Ana. to a periodical decimal. Hence, 

364* We derive the following general 

RULE FOR MULTIPLYING CIRCULATING Dl^CIMALS. 

Jf^irst reduce the^iven periodicals to common frcu^tions, and mul" 
tiply tliem together as usual. (Art. 219.) Finally, reduce tlie prod- 
uct to decimals and it will be the answer required, 

Ob8. If the numerators aiul denominators have common factors, the opero- 
iSon may be contracfcd by cancding those factors before the multiplication if 
psrforme^i. (Art. 221.) 

2. What is the product 6f 37.23 into .26 ? Am. 9.928. 

3. Mliat is the product of .123 into ,6 ? 

4. Wliat is the product of .245 into 7.3 ? 

5. What is the product of 24.6 into 15.7 ? 

6. What is the product of 48.23 into 16.13 1 
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T. What is the product of 86Y4.3 into 87.5 ? 

8. What is the product of 3.973 into .8 ? 

9. What is the product of 49640.64 into .70603 ? 
10. What is the product of 7.72 mto .297 ? 

DIVISION OP CIRCULATING DECIMALS. 

Kx. 1. Divide 234.6 by .7. 

Operation. We first reduce the di\isor 

234.6s=234-}=-^^ and dividend to common frac- 

> .7=i tions; (Art. 367 ;) and divide 

Kow J4^>^i=^^|^Xf=H^ one by the other; (Art. 229;) 



And ^f^3^301.7l4285 Ana. then reduce the quotient to a 

decimal. (Art. 337.) Hence, 

• I. 

365* We derive the following general 

RULE FOR DIVIDING CIRCULATING DECIMALS. 

Meduce the divisor and dividend to common fractions ; divide 
one fraction by the other, and reduce the quotient to decimals, 

Ob8. After the divnor is inverted, ilTthe numeratoni aii4 denomiiiators have 
&cton common to both, the operation maj be contracted by caiueling thorn 
llicton. (Art. 232.) 

2. Dmd« 819.28007112 by 764.6. Ans. 0.4176326. 
8. Divide 18.66 by .3. 
4. Divide .6 by .123. 
6. Divide 2.297 by .297. 

6. Divide 760730.518 by 87.B. 

7. Divide 42630.6 by 28421.3. 

8. Divide 80000.27 by 20000.36. 

9. Divide 24.081 hj .386. 
10. Divide .86 by .26. 
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SECTION XI. 

FEDERAL ilONEY. 

Art. 366« Fxdbbal Mohxt is the currency of the United 
States. Its denominations, we hare seen, are Eagles, Dollars^ 
Dimes, Cents, and Mills, (Art. 244.) 

367* All accounts in the United States are required bj law 
to be kept in dollars^ cents, and mills. Ea^es are expressed in 
dollars, and dimes in cents. Thus, instead of 8 eagles, we say, 

80 dollars; instead of 6 dimes and 7 cents, we say, 67 <5ents, <kc. 

* 

368* Federal Money is based upon the Decimdt system of 
Notation. Its denominations Increase and decrease from right to 
left and left to right in a tenfold ratio, like whole numbers and 
decimals. (Art. 244. Obs. 1.) 

r 

369* The dollar is regarded as the unit ; cents and ndlls are 
fractional parts of the dollar, and are distinguished from it by 
a decimal point or separatrix (.) in the same manner as common 
decimals are distinguished from whole numbers. (Art 311.) 
J)ollars therefore occupy units' place of simple numbers ; eagles, 
or tens of dollars, tens' place, &c. Dimss, or tenths of a dollar, 
occupy the place of tenths in decimals ; cents, or hundredths of a 
dollar, the place of hundredths ; mUls, orthoiisandths of a dollar, 
the place of thousandths ; tenths of a mill, or ten thousandths of 
a dollar, the place of ten thousandths, <fec. 

dss. 1 . Since dimxi in business transactions are expressed in eenis, two flOfCes 
of decimals are assigned to cents. If therefore the number af cents is less Xhnn 
10, a cipher must always be placed on Ihe lejl hand oflhem ; for cents are him- 
dredths of a dollar, and hundredths occupy the second decimal place. (Art 313.) 
For example, 4 cents are written thus .04 ; 7 cents thus .07; &c. 

2.« Mills occupy the Ihird place of dedmals; for they are thovMndths of • 
dollar. Consequently, when there are no cents in the given sum, two eipkar 
must be placed befinre the mills. Hence, 

Que BT.— 366. What U Federal Money 1 367. In what are aceonnto kept \n the U. 8. 
How woald yoo express 8 eagles 1 How express 6 dimes and ** cents 1 368. Upon what i* 
Federal Money based ? 360. What Is regarded as the unit Ir Federal Bloney 1 What SM» 
DSBti and mills 1 How aie they dUtlngalshed from dollars 1 



370« To read my sum of Fedeiul Money. 

Call all the figures an the left of the decimal point dollars; ths 

first two figures after the pointy are cents ; the thiid figure denotes 

mills ; the other places on the right are decimals of a mill. Thus, 

$3.26232 is read, 3 dollars, 25 cents, 2 mills, and 32 hundredtlw 

of a mill. 

CJa. Sometimes all the figures after the point are read as decimals of a zot 
ar. Thus, $5,356 is read, " 5 and 356 thousandths dollars." 

Write the following sums in Federal money : 

1. '70 dollars, and 8 cents. Ans. $70.08. 

2. 150 dollars, 3 cents, and 6 mills. 

3. 409 dollars, 40 cents, and 3 mills. 

4. 200 dollars, 5 cents, and 2 mills. 

6. 4050 dollars, 65 cents, and 3 mills. 

Note, — In burtness transactions, when dollars and cents are expressed to- 
gether, the cents are frequently written in the form of a common fraction^ 
Thus, the sum of 1^7^.45, is written 1^^ dollars. 

REDUCTION OF FEDERAL MONET. 

CASE I. 
Ex. 1. How many cents are there in 95 dollars t 

Solution, — Since in 1 dollar there are 100 cents, in 95 dollars 
there are 95 times as many. And 95 X 100=9500. 

Ans, 9500 cents. 
2. In 20 cents how many mills? Ans, 200 mills. 

NoU, — To multiply by 10, 100, Ac:, We simply annex as many ciphers to 
Ibe multiplicand, as there are ciphers in the multiplier. (Art 99.) Hence, 

371* To reduce dollars to cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To reduce cents to mills, annex one cipher. 

Obs. To reduce dollars, cents, and mills, to mills, erase Ike sign ef deUan 
mid the separalrix. Thus, $25.36 reduced to cents, becomes 2536 cents. 

QiTKBT.— 353. How do yon read TeJeral Money ? 0^. What other mode oi reading 
fMfnl Money Is mentloiiedl 354. How are dollars redaced to eents 1 OoUsn to mills 1 
Gents to miUsI 06s DoUaxs, centi, and mllU, to millsl 
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8. In |12 Low many oents t Ant. 1200 cents. 

4. In $460 how many cents ? 

5. In $95 how many mills ? 

6. In 90 cents how many mills ? 
1. Reduce $25.15 to cents. 

8. Beduce $864.08 to cents. ' 

9. Reduce $1265.05 to mills. 

10. Reduce $4580.10 to mills. 

11. Reduce $6886.258 to mills. 

12. Reduce $85625.40 to mills. 

CASE II. 

13. In 6400 cents, how many dollars ? 

Suggestion, — Since 100 cents make 1 dollar, 6400 cents will 
make as many dollars as 100 is contained times in 6400. And 
6400-r 100=64. Ans. $64. 

14. In 260 mills, how many cents? Arts. 26 cents. 

Note, — To divide by 10, 100, &«., we nmply cut cflf as laany figures frcNn thtt 
fight of the dividend as there are ciphers in the divisor. (Art. 131.) Hence, 

372* To reduce cents to dollars, cut off tioo figures on th$ 
right. 

To reduce mills to dollars, cut off three figures on the rights 
To reduce mills to cents, cut off one figure on the right. 

Obb. The figures cut off are cents and mills. 

15. In 626 cents, how many dollars? Jbu. $0.26. 

16. In 1516 cents,'how many dollars? 

17. In 162 mills, how many cents? 

18. In 1000 mills, how many dollars? 

19. In 2360 mills, how many cents? 

20. In 3280 mills, how many dollars? 

21 Reduce 8500 cents to dollars. 

22 Reduce 2345 cents to dollars, <fec. 
23. Reduce 92355 mills to dollars, <fec. 



Qdsst.— 355. How are cents reduced to doUaitl BfUls to doUanI MUU to tnm% 
Oki, What an the figures cut off 1 



\ 
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24. Reduce 150233 mills to dollars, d^c» 

25. Reduce 450341 cents to dollars, <&o. 

373* Sincp Federal Money is expressed according to the de^ 
timal system of notation, it is evident that it may be subjected to 
the same operations and treated in the same manner as Decimal 
Fractions. 

ADDITION OP FEDERAL MONEY, 'i— ^ . 
•5. 
Ex. 1. A man bought a cloak for $35,375, a hat for $4,875, a 

pair of boots for $6.50, and a coat for $23.625 : what did he pay 

for all? 

Operation, We write the dollars under dollars, cents 

$35,375 under cents, <&c. Tlien add each column sepa- 

4.875 rately, and point off as many figures for cents 

6.50 and mills, in the amount, as there are places 

23.625 of cents and mills in either of the given num* 

$70,375 Ans^ bers. Hence, 

374* We derive the following general 

RULE FOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents under cents, &c., so that the 
same orders or denominations may stand under each otiier. Add 
each column separately, and point off the amount as in addition of 
decimal fractions, (Art. 320.) 

Obs. If either of the giyen numhen nave no cents expressed, it iscnstomaij 
to supply their (dace hy ciphers. 

2. Wliat is the sum of $48.26, $95.60, $40.09, and $81.10 ? 

3. What, is the sum of $103.40, $68,253, $89,455, $140 02» 
and $180? 

4. What is the sum of $136,255, $10.^0, $248.50, $65.38^ 
and $100,125? 



€lvK8T.r— 357. How is Federal Bloney added 1 How point off the amount ' Obt, Whn 
nor of the given nmnhen have no cents expressed, how is their place supplied 1 
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5. What 18 the sum of $170, $400.02, $180, $2M.10, and 
$845.22? 

6.^ ^Vhat is the sum of $268.45, $800.05, $192,125, $80,625, 
and $90.25 ? 

7. What is the sum of $1500.20, $1050.07, $100.70, $e5.02lf, 
$360,437, and $425 ? 

8. What is the sum of $2600, $1927.404, $1603.40, $3304.17 
$165.47, and $2600.08 ? 

9. A man hought a load of hay for $19,675, a horse for $73 25^ 
a yoke of oxen for $69.56, a cow for $17, and a calf for $5.80: 
what did he pay for all ? 

10. A lady gave $21.50 for a dress, $9.25 for a bonnet, $28.33 
for a shawl, and $15.25 for a muff: what was her bill? 

11. A jockey bought a span of horses for $276.87, and sold 
them so as to gain $73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a farm, and sold it so as to gain 
$1565.37 : how much did he sell it for? 

13. A man sold a sloop for $7623.87, which was $1141.25 less 
than cost : how much did it cost ? 

14. A man bought a block of stores for $15268, which was 
$1721 less than cost: what was the cost? 

15. What is the sum of 134 dolls. 3 cts. 7 mills, 108 dolls. 
6 cts. 8 mills, 90 dolls. 9 ct&. 4 mills, and 46 dolls. 18 cts. 4 mills? 

16. What is the sum of 61 dolls. 1 ct. 2 mills, 19 dolls. 11 cts. 
4 mills, 140 dolls, and 80 dolls. 4 cts.? 

17. Wliat is the sum of 140 dolls. 10 cts., 69 dolls. 3 cts. 
8 mills, 18 dolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 ddls. 8 cts., 298 dolls. 4 cts. 8 millB, 
416 dolls.^ 280 dolls. 13 cts., aM 91 doUs. ? 

19. Wliat i& the sum of 14209 dolls., 65241 dolls., 1050 doHs^ 
610 dolk. 7 cts., and 1000 dolls. 10 cts. ? 

20. What is the sum of 1625 dolls., 4025 dolls., 1863 dolb. 
75 cts., 16000 dolls., and 48261 dolls.? 

21. What is the sum of 8 thousand dolls., 2 hundred and 60 
dolls. 5 cts., 19 thousand dolls. 60 cts., 6 hundred dolls. 9 cts.? 

22. What is the sum of 19 thousand dolls. 50 cts., 61 thou* 
sand dolls. 10 cts., 18 hundred dolls. 3 ctF. ? 
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SUBTRACTION OP FEDERAL MONEY. 

Ex. 1. A merchant bought a quantity of molasses for $75.40, 
and a box of sugar for $42.63 : how much more did he pay for 
Q|^e T,han tlie other ? 

Ojjeratton. We write the less number under the greater, 

$75.40 placing dollars under dollars, &c,, then subtract 

42.63 and point off the answer, as in subtraction of 

$d2.77 decimals. Hence, 

375* We derive the following general 

RULE FOR SUBTRACTING FEDERAL MONET. 

Write tlie less number under the greater, with dollars under doU 
iars, cents under cents, &c. ; then subtract and point off the remain^ 
der as in subtraction of decimal fractions, (Art. 322.) 

Qsa If either of the given numbers have no cents expressed, it is customaij 
to supply their place tv ciphers. . 



2. A man bought a horse for $75.50, and sold it' for $87.63 * 

how much did he make by his bargain? 

3. If a man deposits $204.65 in a bank, and afterwards checks 

out $119.83, how much will be have left ? 

4. A man owing $682.40, paid $435.25 : how much does he 
«till owe ? 

5. A man owing $082.68, paid all but $64.20 : how much did 
he pay ? 

6. A merchant bought a quaiy|M| of goods for $833.63, and re- 
tailed them for $1016.85 : how l^roh did he make by the bargain ? 

7. A merchant bought a lot of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for $635.20, and made thereby 
$261.38 : how much did he pay for the sugar? 

0. A man sold his farm for $12250.62, which was $1370.87 
more than it cost : how much did it cost ? 

QuBBT.— 358. How U Federal Money subtracted? How point off the remainder t 
0*« When either of the flveo numbers have no cents, how is their plaee TO|rp<i*^ 1 
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10. From $10600.75 take 1^901.26. 

11. From $20206.85 take $10261.062. 

12. From $61219.40 take $100,036. 

13. From $19 take 1 cent and 9 mills. 

14. From 89 dollars take 89 cents. V 
16. From 506 dolls, take 316 dolls, and i cts. 

16. From 5 dolls. 1 mills take 2 dolls. 7 els. 

17. From 61 dolls. 6 cts. take 29 dolls. 4 noills. 

18 From 11000 dolls. 10 cts. take 110 dolls. 3 cts. 

19. From 100100 dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OF FEDERAL MONEY. 

« 

376* In multiplication of Federal Money, as well as in nmple 
numbers, the multiplier must always be considered an abstract 
number. (Art. 82, Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cost, at $6.62 per bbl. ? 

Analysis, — Since 1 bbl. costs $5.62, 8 bbls. #ill cost 8 times m 
much; and $5.62 X8=:$44.96 Ans, 

2. What cost 21.7 bushels of apples, at 15 cts, per bushel? 

Operation. Reasoning as before, 21.7 bushels will cost 

21.7 21.7 times 15 cents. ^ But in performing the 

.15 multiplication, it is more convenient to make 

1085 the .15 the multiplier, and the result will be 

217 the same as if it was placed for the multipli- 

$3,255 Ans. cand. (Art. §^ Point oS the product as be- 
fore. Henc< 






377. When the price of one article, one pound, one yard, <fec., is 
given, to find the costx^i any number of articles, pounds, yards, <kc. 

Multiply the price of one article and the number of articles to- 
gether, and point off the product as in multiplication of dedmalM* 
(Art. 324.) 

duBST.— 376. In MuItipUcaticm of Federal Money, what must one of the gtveit Aetort 
to oonaUered 1 377. When the price of one article, one pound, Ice., U given, how h Um 
if an J nnmtor of aitlcke foond 1 

• #• 
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8. What cost 17.6 yards of cloth, ac $4.75 per yard ? 

4. Multiply $25,625 by 20.2. 

378* From the preceding illustrations we derive the followiiig 
gjeneral 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers, and point of the product at m 
multiplication of decimal fractions, (Art. 324.) 

Ob J. ]. When the price, or the quantity contains a common fraction, Htm 
fraction may he changed to a decimal. (Art. 337.) 

2. In husiness operations, when the mills in the answer are 5, or over, it is 
enstomaiy t9 call them a cent; when under 5, they are disregarded. 

5. What cost 12-J yards of cotton, at 9^- cts. per yard? 

Solution, — 12^ yards=12.5, and 9i cts. =.0925 ; now .0925 X 
125=$1. 16625. Ans. 

6. What cost 45i yards of satin, at 87^ cts. per yard ? 

7. What cost 169+ bbls. of pork, at $8i per barrel ? 

8. What cost d24f lbs. of sugar, at 12+ cts. a pound ? 

9. What cost 97 gals, of oil, at 87+ cts. per gallon ? 

10. What cost 310 lbs. of tea, at 62+ cts. a pound? 

11. What cost 23+ tons of hay, at $8i per ton ? 

12. What cost 46 bbls. of flour, at $7+ per barrel ? 

13. At 16+ cts. per doz., what cost 13+ dozen of eggs? 

14. At 8f cts. per pound, what will 32+ lbs. of pork come tot 
16. At $6+ per bbl., what will 146+ bbls. of flour cost? 

16. At 22+ cts. per doz., wUfl||ill a gross of buttons cost? 

17. At 31+ cts. per ddz., wfflKost 45, doz. skeins of silk? 

18. At 17+ cts. per yard, what cost 91+ yards of calico? 

19. What cost 45 doz. plates, at 62+ cts. per doz. ? 

20. What cost 63 doz. pen-knives, at $3+ per doZ. ? 

21. What cost 19 doz. silver spoons, at $7+ per dozen? 

22. What cost 1865+ bushels of wheat, at $1+ per bushel? 
28. What cost 25601 yds. of broadcloth, at $5+ per yard ? 



austT^-378. What to Om rale for Mnltlplteatioii of Federal Money 1 0A«. Wb«a tat 
« ^oaatity cootidM a coninoB Ihietkn, what slmhilM ^BM^i^^ 
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DIVISION OF FEDERAL MONEY. 

Ex. 1. A man bought 8 sheep for |42.24 : what did n give 
apiece? 

Analysis, — If 8 sheep cost $42.24, 1 sheep will cost i of t Jt2.24 1 
and $42.24-r8=$5.28. Ans. 15.28. 

Proof. — If 1 sheep costs $i5.25, 8 sheep will cost 8 times as 
much, and $5.28 X8=$42.24. Hence, } 

379*. When the number of articles, pounds, yards, &c., a 
the cost of the whole are given, to find the price of one article, one 
pound, &c. 

Divide the whole cost by the whole number of articles, fStnd poin* 
off the qtwtient as in division of decimal fractions, {A^fL 330.) 

2. A shoemaker sold 15 pair of boots for $67.50 : how much 
did he get a pair ? 

3. A merchant sold 65it ^bs. of sugar for $3.93 : how much 
was that a pound ? 

4. A man bought 6.5 yards of cloth for $20,345 : how much 
was that per yard ? 

5. How many bbls. of flour, at $5.38 per bbl.,%can be bought 
for $34.97? 

-4naZym.-^Since $5.38 will buy 1 bbl., Operation, 

$34.97 will buy as many bbls. as $5.38 5.38)34.97(6.5 Am 
are contained times in $34.97. We divide 32 28 

as in simple numbers, and point off one de- 2 690 

cimal figure in the quotient. 2 69 

Proof. — $5.38X6.5=$34.9'3lBfc given amount. 

380* Hence, when the price of one article, poimd, yard, <ko., 
and the cost of the whole are given, to find the number of arti- 
cles, &c. 

Divide the whole cost by the price of one, and point off the quo* 
Hent as m division of decimals. 

CuKST.- 379. When the number of articles, poand«, A^c, and the eost of the whole alt 
given* how is the cost of one article found 1 380. When the price of one article, one pooBd^ 
lECn and the cost of the whole are given, how It tha numbernr artklee fiHudl 
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6. How many coats, at $12.56, can be bought for $103,085 f 
Y. How many thnes is $11.13 contained m 87.606 ? 

8. A gentleman distributed $68 equally among 32 poor per- 
lons : how much did each receive ? , 

Operation, 
82)$68(2.126 Ans. . After dividing the $68 by 32, there » 

64 a remainder of 4 dollars, which should be 

4000 reduced to cents and mills, and then be 

82 divided as before. (Art. 354.) The ciphers 

80 thus annexed must be regarded as deci* 

64 mals; consequently there will be three 

1(H) decimal figures in the quotient. 
160 

381* From the preceding illustrations we derive the following 
l^eneral 

RULE FbR DIVIDING FEDERAL MONEY. 

Divide as in jtimple numbers, arkd point off the quotient as tu 
division of decimal fractions, (Art. 330.) 

Obs. 1. In dividing Federal Money, if the number of decimals in the divmoi 
18 the same ai that in the dividend, the quotient will be a whifle number. 
(Art. 330. Obs. 1.) 

2; When there are more decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are necessary to make its decimal places 
eqtuU to those in the divisor. The q^dent thence arising will be a whole 
number. (Obs. 1.) fKm 

3. After all the figures of the dividend are divided, if there is a Remainder, 
ciphers may be annexed to it, and the operation may be continued as in divi- 
Mon of decimals. (Art. 330. Obs. 3.) The ciphers thus annexed must be re^ 
garded as decimal places of the dividend. 

9. How many gallons of molasses, at 28 cts. per gallon, can 



JOVL buy for $86.25 ? 



*PH 



Q0B8T.— 381. What is the rule for Dtvhion of Federal Money 1 Obs When there Is a 
lemainder after a 1 the figares of the dividend are divided, how proceed ! WbfiQLt&sdn% 
ore deeimaU in the diviww than la the dividend, Uow yiocft^^l 
T^ JJ 
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10. How inany yards of calico, at 13^ cts. per yard, can Imi 
bought for $73.37i? 

11. How many doz. of eggs, at ^ cts. per doz., can be bought 
4br $94,185? 

12. At 18f cts. per doz., how many skeins of sewing silk (^ 
be bought for $67.60 ? 

13. A man paid $72.25 for 20.5 yards of cloth : how much did 
he pay per yard ? 

14. A man paid $76.50 for 51 sheep : what was the price per 
nead? 

15. A man paid $150 for 24 pair of boots: how mucli was 
that a pair ? 

16. If you give $56.25 for 28+ bbls. of flour, how much do you 
pay per barrel ? 

17. If a man gives $316,375 for 87+ yards of cloth, what is 
that per yard ? 

18. A grocer sold 965+ lbs. of sugar for $81.25 : what did hi) 
get a poimd ? 

19. The fare from Albany to Buffalo, a distance of 326 miles, 
is $13.20 : how much is it per mile ? 

20. The fare from Boston to Albany, a distance of 203 mile's 
is $5.50 : how much is it per mile ? 

21. If a clerk's salary is $650 per amium, how much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are his average 
expenses per day ? 

23. At 87+ cts. per bushel, how many bushels of wheat can 
you buy for $1500 ? ^ 

24. How many tons of coal, in $6,625 per ton, can you buy for 
$752.36 ? 

25. If a man's income is $100 per week, how much is it p^ 
ikoip? 

26« At $14.50 per acre, h6w many acres of land can you buy 
foi $3560 ? 

27. At $15+ apiece, how many cows can you buy for $7750 1 

28. At $375.75 apiece, how many carriages cfn be bought for 
456362.50 ? 
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COUNTING ROOM EXERCISES. 

Ez. 1. What cost 320 yards of satmet, at $1.12^ per yardf 

' . Analysis. — ^If the price were $1 per yard, the cloth would evi- 
dently cost as many dollars as there are yards. But |1.12-^ k 
equal to 1 and i dollars ; hence, the cloth will cost i more dollars 
than there are yards; consequently, if we add to the number of 
yards i of itself, it will give the cost. Now i of 320=40,. and 
820+40=360. Ans. $360. 

Proof. — $1.12iX 320=:$360, the same as before. Hence, 

382* When the price of 1 article, 1 pound, &c„ is $1.12^ 
$1.25 ; tl.S^i; &c., to find the cost of any number of articles. 

. To the given number of articles^ add \r \* "!» &c., of itself a$ 
the case may be, and the sum vnll be the cost required, 

Ob8. When the price of 1 article, &c., is $3.12^, $2.25, S3.37|, &c., the 
operation may be contracted by multiplying the given number of Articles by 
2|, 2i, 3|, &c., as the case may be. 

• 

2. What cost 640 bushels of wheat, at |1.25 per bushel ? 

3. What cost 372 pair of shoes, at $1.3H a pair ? 

4. What cost 480 bbls. of cider, at $1.62^ a barrel ? 

5. What cost 620 yards of silk, at $1.50 per yard ? 

6. What cost 720 drums of figs, at 81.87^ per drum? 

7. At $2.1 2i apiece, what will 480 sheep cost? 

8. At $2.37i apiece, what will 364 vests cost? 

9. At $3.25 per yard, what cost 744 yards of cloth ? 

10. At $4.62^ apiece, what cost 960 hats ? 

11. At $5.12i a pair, what cost 278 pair of boots ? 

12. At $7.37i per lb., what will 365 lbs. of opium cost ? 

13. A collier sold 856 tons of coal, at $6.87^^ per ton: how 
much did it amount to ? 

14. At 19.62i per acre, what will 537 acres of land cost ? 
16. What cost 72 lbs. of flax, at $8.25 per hundred? 

Analysis. — 72 pounds are -ftV of 100 pounds; therefore 72 
pounds will cost AV of $8.26 ; and -A^ of $8.25 :a ^'^^ . 
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Operation, We multiply the price of 100 lbs. ($8.25) 

$8.25 by 72, the given number of poimds, and the 

, 72 product $594.00, is the cost of 72 lbs. at 

1G50 $8.25 per pound. But the price is $8.25 pei^ 

5775 hundred ; consequently the product $594.(to 

$5.9400 Ans, is 100 times too large, and must therefore be 

divided by 100, to give the true answer. But 
to di^nde by 100, we simply remove the decimal point two plabes 
towards the left. (Art. 331.) 

16. What cost 367 bricks, at $4.45 per 1000? 

Operation. Reasoning as before, 367 bricks will cost 

4.45 -ftft of $4.45. We multiply the price of 1000 

3 67 bricks by the given number of bricks, and di- 

$1.63315 Ans. vide the product by 1000. (Art. 331.) Hence, 

383. To find the cost of articles sold by the 100, or 1000. 

Multiply the given price by tlie given numher of articles; then 
if the price is for 100, divide the product by 100 ; but if the price 
is for 1000, divide it by 1000. (Art. 331.) 

17. A farmer sold 563 lbs. of hay, at $1.12^ per hundred : Ifl^w 
much did it come to ? y 

18. What cost 1640 lbs. of beef, at $6.3 7i per hundred? 

19. What cost 2719 lbs. of fish, at $4.20 per hundred ? 

20. What is the freight on 3568 lbs. from New York to Buffalo, 
ai $1.67 per hundred? 

21. What cost 6521 lbs. of cheese, at 7f cts. per hundred? 

22. What cost 15214 lbs. of butter, at 12^ cts. per hundred? 

23. At $6.25 per 1000^ what cost 865 feet of spruce boards ? 

24. At $19.45 per 1000, what cost 2680 feet of pine boards ? 

25. At $67.33 per 1000, what cost 6500 feet of mahogany? 

26. When ginger is $16.53 per cwt., what is it per pound? 

Analysis. — Since 100 lbs. cost $16.53, 1 lb. will cost Tiir of 
110.53. But to divide by 100, we remove the decimal point tw< 
places to the left. (Art. 331.) Ans. $0 1653. 

€MrBtr.-*383. How do you find Uie oott of articles lold, by the lOQ^ or 10001 
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27. When pine boards are $21.63 per 1000, what are ihsj per 
foot? 

Solution, — ^Reasoning as before, 1 foot will cost tAt of $^1.63., 
Kuw to divide by 1000, we remove the decimal point three places 
to the left. (Art. 331.) Ans. $.02163. Hence, 

384. When the cost of 100, or 1000 articles, pounds, cfec, l 
given, the price of one is found by simply removing tlie decimal 
jpoint in tJie given cost or dividend, as many places to the left a$ 
there are cipliers in the divisor, (Art. 331.) 

28. Bought 1000 bricks for $7.20 : what is that apiece? 

20. If 1000 feet of hemlock boards cost $6.40, what will omi 
foot cost ? 

30. Bouglit 42 cwt. of tobacco for $565.82 : what is that per 
cwt ; and what per pound ? 

31. Bought 75 cwt. of butter for $066.38: what is that^per 
cwt. ; and what per pound ? 

BILLS, ACCOUNTS, AO. 

385* A BUI, in mercantile operations, is a paper containmg 
a i|itten statement of the items, and the price or amount of goods 
sold. 

32. Wliat is the cost of the several articles, and what the amount^ 
of the following bill ? 

Nkw York, May 2l8t, 1847. 
G. B. OrannM, Esq,, 

Bought of Mark H. Nevman d Co^ 

75 Thomson's Mental Arithmetic, at $ .12^ 
50 " Practical Arithmetic, " .31^ 
86 Porter's Rhetorical Reader, '* .62^ 
25 Willson's School History, " ,46 
80 M*EHigott's Young Analyzer, " ,31^ 

76 Thomson's Day's Algebra, " .50 
dO ** Legendre's Geometry, .47^ 

Ro'seived Payment, 
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Hen, Horojce Binney, 
163 lbs. Butter, 


(33.) 

Philadelphia, June 10th, 1847. | 

Bought of Leverette <& Origgs, 
at % .14i 


235 lbs. Coffee, 


" .08i 


86 lbs. Chocolate, 


" .11 ... 


685 lbs. Sugar, 
21 doz. Eggs, 


.lOi 
** .13 . - - 


860 lbs. Lard, 


.09i 



What was the cost of the several articles, and what the amount 

of his bill? 

(84.) 



Ifessrs, Collins d: Brothers, 



Albany, July 1st, 1847. 



To G. W. Bunker, Dr. 

For 320 yds. Silk, at |1.12J 3 *6 ^J '-^ 

" 256 " Broadcloth, " 3.62i ^9 ^9^^ 

" 175 pair Cotton Hose, " 0.1 2i -^ ^ t^ /!! J'' 

" 100 " Silk " " 0.87i ^ ^'^ '^-^?^ 

" 15 doz. Gloves, " 0.62i T -, '-^ ^ / - 

" 120 Straw Hats, " 1.8^^ <i'^ ^ -^ 

Wliat was the cost of the several articles, «Q(]M«hat ,ihe al^^mt 
fif his bill ? 

(36.) 

St. Louis, Aug. 26th, 1847. 
Janves Henry, Esq. 

To J. L, Hoffman <& Co., Dr, 
For 15260 lbs. Pork, at $0.Q6i 

" 7265 lbs. Cheese, " 0.08+ 

" 11521 bu. Corn, " 0.50 

" 1560 bbls. Flour, " 6.12+ - -. - 

CREDIT. 

Bj 115C lbs, Cotton, at $0.06+ - - 

" 8256 lbs. Sugar, " 0.07 

" 6450 gals. Molasses, " 0.37+ 

" Cash to balance account, . - . - . 

What is the amount of cash requisite to balance the account T 
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SECTION XII 



PERCENTAGE. 



Art. 386* The terms Percentage and Per Cent signify a cer- 
tain allorjoance on a hundred ; that is, a certain part of a hundred^ 
or simply hundredths. Thus, the expression 6 per cent, signifies 
6 hundredths, (tot>) ^ per cent., 7 hundredths, (tJtt*) &c«* of the 
Dumber, or sum of money under consideration. 

Nole. — The terms Percentage and Per Cent, are deriyed from the Latm per 
and ce7UwHf rignifjring by the hv/ndred, 

387* We have seen that hi^ndredths are decimal expressions, 
occupying the first two places of figures on the right of the deci- 
mal point. (Arts. 311, 314.) Now, since percentage and per cenL 
signify hundredths, it is manifest that they can be expressed by 
decimals, as in the following 









FSBCENTAOS TABLE. 








1 per cent 










is written thus: 


.01 


2 percent^ 










u 


u 


M 


.02 


^ 3 per cent. 










u 


M 


tt 


.03 


6 per cent 










« 


M 


M 


.06 


7 per cent 










M 


« 


« 


.07 


10 per cent 










« 


« 


« 


.10 


13 per cent. 






~- 




M 


« 


M 


.12 


60 per cent 










« 


If 


M 


.50 


100 per cent. 










M 


« 


M 


1.00 


103 per cent 










M 


tt 


if 


1.03 


125 per cent, 


&c. 






« 


l< 


M 


« 


1.25 


1 per cent, 


that 


IS, 


|of 1 p» 


cent 


(1 


l( 


4( 


.005 


J per cent, 


that 


is, 


1 of 1 per 


cent 


(( 


M 


M 


0025 


1 per cent, 


that 


IS, 


1 of 1 per 


cent 


(f 


(( 


If . 


.0075 


131 per cent. 


, 






• 


(( 


44 


tt 


.13125 


25| per cent. 








• 


l( 


.< 


tt 


.25375 


Obs. 1 . It will be seen 


from the preceding 


Table, that when the given pet 


eent is less than 10, a cipher must be 


i prefixed to the figure 


expressing it, in the 


■ame manner as when the number of cents is 


less than 10, 


(Art 


3G9. Obs.].) 



QcBST.~-386. What do the terais percentage and per eent tif nify 1 HThat Is naeant if 
f ner eent, 7 per cent, Ace., of any number, or sum ^ 
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When the given per cent, is more them 100, it miut plainly reqinie a mixed 
number to express it. (Art. 315. Obs. 2.) 

2. Parts of 1 per cent, may be expressed either by a common fraction, or by 
decimals Thus, the expression 17| per cent., is equivalent to .17625 percent 

3. The first two decimal iSgures properly denote the per cerU.f for they are 
htfuiredlhs ; the other decimals being parts of hundredths, express j^rts of 
1 per cent 

EXAMPLES. 

1 Write 1 per cent., 2 per cent., 4 per cent., 6 per cent., 7 per 
cent., 8 per cent., in decimals. 

2 Write 11 per cent. ; 12; 14; 15; 16; 23; 66; 93. 

3 Write i per ct.; -}-;i; |; i; ^; i; i; |; f; i;i; }; f. 

4. Write 4i per ct. ; 6i; 7i; 9*; 12^; 161; 115; 400+. 

5. An agent collected $700 for a merchant, and received 5 per 
cent, for his services : how much«did he receive ? 

Analysis, — Since 5 per cent, is the same as Yhr» t^e Agent must 
have received tJtt of 8*700. Now tJtt of $700 is $m, which is 
equal to $7 ; and 5 hundredths is 5 times $7, or $35. 

Operation, Since T8ir=-05, we multiply the given num- 

$700 ber of dollars by .05, and it gives the answer in 

.05 cents, which we reduce to dollars by pointing 

$35.00 Ans. off 2 decimals. (Art 372.) Hence, m- 

388* To calculate percentage on any number, or sum of 
money. 

Multiply the ffiven number or sum hy the given per cent, expressed 
decimally ; and point off the product as in multiplication of deci^ 
mal fractions, (Art. 324.) 

Obs. 1. It is important for the learner to obsenrc, that the amourU of money 
collected^ is made the basis upon which the percentage ii computed. That ht, 
the agent is entitled to 3 dollars, as often as he collects 100 dollars, and not as 
oAen as he pdys over 100 dollars, as is frequently supposed. For in the latter 
case he would receive only jf^, instead of ^o ^ of the sum in question. Thii 
distinction is important, especially in calcdlating percentage on large sums. 

ftirKST.— 387. How may per centage or per tent, be expressed 1 Obs. When the phren 
per cent, is les« than 10, how is it written T When more than 10ft, how 7 388. Hew is 
percentage calculated ? Oba. In collecting money, upon what batfis Is the per cent eali- 
eolated ? If the per cent, eontalns a common fraction which cansot le expnned docl- 
mally, how proceed 1 
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9. Hence, if the per cent, eontains a connnon fractioii which cannot be ex* 
preflM d decimally, first multiply by the decimal, then by the common fraction 
of the given per cent, and point off the sum of their products as above. 

6. What is 41 per cent, of *300 ? 

Solution, — Expressed decimally, 4f per cent.=.042 ; (Art. 387 
Obs. 2 ;) and IdOOX .042=112.60. Ans, 

7. What is 3 per cent, of $256.25 ? 
' 8. What is 2 per cent, of $437.63 ? 
9. What is 2^ per cent, of $138,432 ? 
10 Wliat is 6 per cent, of $145.13 ? 

11. What is 7 per cent, of $1630.10? 

12. A man borrowed $150, and paid 7 per cent, for the use or 
it : how much did he pay ? 

13. A merchant bought goods amounting to $1825, and sold 
ibem so that ke gained 12 per cent. : how much did he gain? 

. 14. A constable collected $862.56, and charged 5 per cent, foi 
his services : how much did he receive ; and how much did ha 
pay over? 



15. What 

16. What 
^17. What 
'l8. What 

19. What 

20. What 

21. What 



is 10 per cent, of $4020.50 ? 
is 8 percent, of $1675? 
is 4i per cent, of $725 ? 
is 5i per cent, of $648.30 ? 
is 6| per cent, of $1000 ? 
is 7+ per cent, of $2000 ? 
is Sf per cent, of $100.25 ? 

22. A farmer having 1600 sheep, lost 25 per cent, of them: 
how many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per cent* 
of it : how much had he left in the bank ? « 

24. A merchant imported 1500 boxes of oranges, and 12+ per 
cent, of them decayed : how many boxes did he lose ; and how 

j many had he left ? 

25. What is ^ per cent of $1625 ? 

26. What is ^ per cent, of $2526.40 ? 

27. What is i per cent, of $42260.08 ? 

28. What is + per cent, of $75000 ? 
£9. What is f pvr cent, of $100000 1 

II* 
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SO. What IS i per cent, of $45241.20 ? 

31. What is i per cent, of $675264 ? 

32. A merchant bought a stock of goods amounting to $4565« 
and paid 3^ per cent, for freight : what was the whole cost of 
his goods ? 

33. A man's salary is $2000 a year, and he lays up 3 7^ pet 
cent, of it : how much does be spend ? 

34. A youth who inherited $20000, spent 40 per cent, of it m 
dissipation : how much had he left ? 

35. Two merchants, embarked in business with $18250 capital 
apiece ; one gained 20 per cent, and the other lost 20 per cent, 
the first year : what was then the amount of each man's property ? 

36. Two men invested $10000 apiece in stocks; one lost 8 per 
cent., the other 6 per cent. : what was the difference of their loss ? 

37. What is the difference between 6 per cent, of $1040, and 

7 per cent, of $905 ? 

ft 

APPLICATIONS OP PERCENTAGE. 

389* Percentage, or the method of reckoning hy hundredths^ 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, Brokerage, 
the Rise and Fall of Stocks, Interest, Discount, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should be 
thoroughly understood by every scholar. 

COMMISSION, BROKERAGE, AND STOCKS. 

390* Commission is the per cent or sum charged by agents 
for their services in buying and selling goods> or transacting other 
business. 

0b8. Aik Agent who bujrs and sells goods for another, is called a Ommi^ 

tian Mcrcfunty a Fact^j or Correspondent, - 

301* Brokerage is the per cent, or sum charged by money deal- 
ers, called Brokers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 

CluKST.— 390. What is commhisioi t Obe. WluA la an agent who baya and aella goadi 
Cm antither uaoally called 1 
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392* By the term Stocks, is meant the Capital of moneyed 
institutions, as incorporated Banks, Manufactories, Railroad and 
Insurance Companies ; also. Government and State Bonds, <fec. 

Obs. 1. Stocks are usually divided into portions of SlOO each, called Mofieri 
and the owners of these shares are called Stockholders. 
■' 2. The association or company thus formed, is called a corporalions the m- 
•tnunenc specifying the powers, rights^ and privileges invested in the corpora- 
tion^ is called a chs/rter, 

393* The original cost or valuation of a share is called its 
nomhwX, or par value ; the sum for which it can be sold, is its 
real value. 

Obs. 1. The nse or faU of Stocks is reckoned at a certain per cent, of its 
par value. The term par is a Latin word, which signifies equal^ or a slaU 6j 
equality. 

S. When Stoeks sell for their original cost or valuation, they are said to be 
at par ; when they sell for more than cost, they arc said to be tUtove par^ at a 
premium, or an advance ; when tbey do not sell at cost, they are said to be 
below par, or at a discount. 

3. Persons who deal in Stocks are usually called Stock Brokers, or Stock 
Jobbers. 

394* Tlie commission or allouHznce made to factors and brokers, 
also the rise and fall of stocks, are usually reckoned at a certain 
vercentage on the amount of money employed in the transaction, 
or on the par value of the given shares. Hence, 

395* To compute commission, brokerage, and the premium or 
discount on stocks. 

Multiply the given sum by the given per cent, expressed in deci- 
mals, and point off the product as in Mffentage. (Art. 388.) 

Obs. The commission for the collection of bills, taxes, ftc., also for the sale 
or purchase of goods, varies from 2| to 12 or 15 per cent., and should always 
be reckoned on the amount of money collected, or paid out, or employed in the 
transaction. 

The brokerage for the sale or purchase of stocks, varies from I tn | pe 
cent, reckoned on the par value of the stock. 

QuKST.— 391. What is brokerafw 1 393. What Is meant by the term stocks ? Otr How 
ton stocks nauHlly divided 1 393. What is the par value of stocks 1 What the real value 1 
Oi*. What is the meaning of the term par 1 When am «tock& «kl ^^ t Wbavi aJlMV« i)ut 
Whoi Mow 7 395. How do yoa eompute coiam\u\!(n^\noYAtA^2^%j^\ 
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EXAMPLES. 

1. An auctioneer sold goods amounting to $463, at 3 per cent, 
commission: how much did he receive ? Ans. $13.89. 

2. An agent bought goods amounting to $625,375 : what ia ^ 
Lis commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3^ per cent. ? 

4. What is the commission on $1463.18, at 5 per cent. ? 

5. What is the commission on $2560.07, at 4^ per cent. ? 

6. What is the commission on $10250, at 6 per cent. ? 

7. What is the commission on $8340.60, at 7 per cent. ? 

8. What is the commission on $960,625, at 5i per cent. ? 

9. A commission merchant sold goods to the amount of $623 5» 
at 2i per cent. : what was his commission ? 

10. An attorney collected a debt of $8265.17, and charged 7^ 
per cent, for his services : how much did he receive ? 

11. Bought $1108 worth of books, at 4 per cent, commission*: 
what was the amount of commission ? 

12. A tax-gatherer collected $12250, for which he was entitled 
to 5i per cent, commission : how much did he receive ? 

13. Sold goods amounting to $1432.26: how much was the 
commission, at 4 per cent. ? 

1 4. A commission merchant sold a quantity of hardware amount- 
mg to $9240.71 : how much would he receive, allowing 2^ per 
cent, for selling, and 2 per cent, more for guaranteeing the pay- 
ment ? 

15. An auctioneer sold carpeting amounting to $2136.63, and 
charged 2\ per cent, for selling, and 2f per cent, for guaj-anteeing 
the payment: how much did the auctioneer receive; and how 
much did he remit the ^pier ? 

396* Commission merchants, agents, &c., generally keep an 
account with their employers, and as they make it vestments oi' 
sales of goods, charge their commission on the amount invested* 
v)r the sum employed in the transaction. 

Sometimes, however, a specific amount is sent to an agent or 
broker, requesting him, after deducting his comm'ssion, to lay out . 
the balance in a certain manner. 
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16. A gentleman sent his agent tl500 to purcliase a library: 
how much had he to \&j out after deducting his commission at 5 
per cent. ; and what was his commission ? 

^ Note. — The money actQaHy laid out by the agent in books, b manifestly ths 
proper basis on which to ealcolate his commission ; for it wooli) be unjoit Ic 
charge oommiMion on the sun he retains. (Art. 39£tp Obs.) 

Analysis. — Tht money kid out b -H^ of itself, and the commis* 
sion is ToT of this sum ; consequently the money laid out added 
to the commission, must be -Hf the whole amount The questiot* 
therefore resolves itself into this: $1500'is-H!f of what sum? 
If $1500 is m, rh must be 1500-r 105»^lW> aiidiftr='i^ 
X 1.00=11428.57, the sum laid out. Now tl500--4l428.57r7 
$71.43, the commission. 

Proof.— $1428.57 X.05=ft7l.43; and fll428.67+$7l.43=s 
$1500, the amount sent. Hence, 

397* To compute commission when it is to be deducted in 
advance frcmi a given amount, and the balance ift to be invested. 

Divide the given amount by $1 increased by the per cent, commis* 
sion, and the quotient, mil 4te the part to be invested. Subtract the 
part invested from the given amount, and the remainder will be the 
commission, 

Obs. The commismon may also -be damid by moltiplying the sma invested by 
the given per cent, according to the preceding rule. (Art. 395.) 

17. An 9g^ent received $21500 to lay out in provisions, after 
deducting 2 ^)er cent, commission : what sum did he lay out ? 

18. A country merchant sent $3560 to his agent in the city, to 
purchase goodf : after taking out his cJImission, at 3i per cent., 
how much remained to lay out ? 

19. Baring, Brothers & Co. sent their agents $800000 to buy 
flour : after deducting 5 per cent, commission, how much would 
be loft to invest ? 

20. A broker negotiated a bill of exchange of $82531, at 5 per 
cent. : how much did he receive for his services ? 

21. What is the brokerage on $94265, at 1+ per cent. ? 

22. What is the brokerage on (6^00, ttX> \ ^^^ ^^fi;*.^ 
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23. What is the brokerage on $8845.50, at i per cent. ? 

24. What is the brokerage on $2500, at f per cent. ? 

25. A broker made an investment of $21265, and charged l-J 
per cent. : what was the amount of his brokerage ? 

26^ If you buy 20 shares of Western Railroad stock, at 7 per 
cent, advance, how much will your stock cost you? Ans, $2140. 

Note. — The stock evidenlly coat its par value, which is ^SOOO and 7 per cent 
Ikesides. Now $2000 X. 07=$] 40.00 ; and $2000 +$140=$2140. 

27. What cost 20 shares of bank stock, at 7 per cent, discount? 

Ans, $2000— $140=$1860. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 5jt per cent, premium ? 

29. A merchant bought 45 shares of Commercial Bank stock, 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested $8460 in the New England Manufacturing 
Co., and afterwards sold out at 4i per cent, advance : how much 
did he sell his stock for ? 

31. Sold 64 shares of Hudson River Railroad stock, at 10^ per 
cent, premium : how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock, at par, and afterwards sold them at 1^ per cent, advance : 
how much did he get for them ? 

33. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent, 
disc. : how much did he sell them for ; and how much did he lose ? 

34. Bought 71 shares in the Albany Gas Co. at 5-i- per cent, 
premium : how much did they amount to ? 

35. A broker bought* 8 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
how much did he make by the operation ? 

86. If I employ a broker to buy me 65 sharw of Railroad stock, 
Thich is 20 per cent, below par, and pay him ^ per ceat. broker 
age, how much will my stock cost me ? 

37. If my agent buys 78 shares of New York and Philadel- 
phia Railroad stock, at 15 per cent, advance, and charges me ^ 
(er cent, brokerage, how much will mj stock cost? 
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INTEREST. 

398* Interest is the sum paid for the use of money hy the 
borrower to the lender. It is reckoned at a given per cent, per 
annum; that is^ so many dollars are paid for the use of $100 
for one year; so many cents for 100 cents; so many pounds for 
£100; &c. 

Obs. The student should be careful to notice the distinction between C(nn- 
minion and hUeresl, The former is reckoned at a certain per cent, without 
fiegard to time ; (Art. 395 ;) the latter is reckoned at a certain per cent. Tor one 
year ; consequently, for longer or shorter periods than one year, Uke proporttom 
of the percentage for one year are taken. 

The term per awvwm^ signifies for a year, 

399* The m^oTiey lent, or that for which interest is paid, is 
called the principal. 

The 2>^r cerik paid per annum, is called the rate. 
The sum of the principal and interest, is called the am,ounU 
Thus, if I borrow $100 for 1 year, and agree to pay 5 per cen^ 
for the use of it, at the end of the year I must pay the lender 
$100, the sum which I borrowed, and $5 interest, making $105. 
The principal in this case, is $100; the interest $5; the rate 5 
per cent. ; and the amount $105. 

Obs. The term per annum, is seldom expressed in connection with the rate 
per cent., but it is always understood ; for the rate is the per cent, paid per 
a/nnuvu (Art. 399.) 

400* The rate of interest is usually established by law. It va- 
ries in different coimtries and in different parts of our own country. 

Ob^. When no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood to be the one 
Intended by the parties. ^ 

401 • Any rate of interest higher than the legal rate, is called 
wsury, and the person exacting it is liable to a heavy pen'dty. 

Any rate less than the legal rate may be taken, if thi parties 
concerned so agree. 

QuxsT.— 396. What Is Interest ? How is it reckoned 1 OhM. What is the difference be- 
tween Cominission and Interest 1 Wlint is meant by the term per annum 1 399. What i« 
meant by the principal ? The mte 1 The amount ? 400. How is tLe rate usually deter- 
mined ? Is it the same everywhere 1 Obt. When no rdRe is ii\«wXVQ\k»^^YaX\»3tib\k^'^ 
derstood f 401, WJiat is aav rate hlghAi than \)ia \e«BiX i^\a «»:i&»\\ 
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40!9« The lepal rates of inter^t, and the penalty for usury m 
the several States of the Union, are as follows : 



Slates, 
Maine, 

N. Hampshire, 
Veimont, 
Massachusetts, 
Rhode Island, 
Connecticu , 
New Yorli, 
New Jersey, 
Pennsylvania, 
Delaware, 
Maryland, 
Virginia, 
N. Carolina, 
S. Carolina, 
Greorgia, 
Alabama, 
Mississippi, 
Louisiana, 
Tennessee, 
Kentucky, 
Ohio, 
Indiana, 
Illinois, 
Missouri, 
Michigan, 
Arkansas, 
Florida, 
Wisconsin, 
Iowa, 
Texas, 
Dist. ColumMa, 



Legal rates, 
6 per cent. 
6 per cent 
6 per cent. 
6 per cent. 
6 per cent 

6 per cent 

7 per cent. 
6 per cent. 
6 per cent 
6 per cent. 

6 per cent, a 
6 per cent. 

6 per cent 

7 per cent. 

8 per cent. 
8 per cent. 

8 per cent, b 

5 per cent, c 

6 per cent. 
6 per cent. 
6 per cent 
6 per cent 

6 per cent d 

6 per cent, e 

7 per cent. 

6 per cent. / 

8 per cent 

7 per cent. 
7 per cent h 

10 per cent. 
6 per cenik 



g 



PenaUffor Usury, 
Forfeit of the whole debt 
Forfeit of three times the usury. 
Recovery in action with costs. 
Forfeit of three times the usury. 
Forfeit of the usury and int on the debl. 
Forfeit of the whole debt. 
Forfeit of the whole debt 
Forfeit of the whole debt. 
Forfeit of the whole debt 
Forfeit of the whole debt 
Usurious contracts void. 
Forfeit of double the usury. 
Forfeit of double the usury. 
Forfeit of interest and usyry with coftSb 
Forfeit of three times the usury. 
Forfeit of interest and usury. 
Forfeit of usury and costs. 
Usurious contracts void. 
Usurious contracts void. 
Usuiy maiy be recovered with costs. 
Usurious contracts void. 
Forfeit of double the excess. 
Forfeit of three times the usury, and int daa 
Forfeit of the usury, and the interest due. 
Forfeit of the usury, and one fourth the debt 
Forfeit of usury. 
Forfeit of interest and usury. 
Forfeit of three times the usury. 
Forfeit of three times the usury. 
Usurious contracts void. 
Usurious contracts void. 



Obs. 1. On debts and judgments in favor of the United States^ interest is 
computed at 6 per cent. 

2. In Canada and Nova Scotia^ the legal rate of interest is 6 per cent In 
England and Prance it is 5 per cent. ; in Ireland 6 per cent In Jtalyt abonl 
the commencement of the 13th century, it varied from 20 to 30 per cent. 



a On tobacco contracts 8 per cent b By contract as high as 10 per cent, e Bank inisr- 
est 6 per'^nt. ; conventional as high as 10 per cent, d By agreement as high as IS per 
seat e By agreenient as high as 10 per cent / By agreement, any rate not exceeding !• 
percent « By contract as high as IS per ceat A By agreemettt as lUgh as IS per cent 
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403* Ex. 1. What is the interest of $80 for 1 year, i^ 6 

per cent. ? 

Analysis. — ^We have seen that 6 per cent, is rJ-j- ; that is, $0 
for $100, 6 cents for 100 cents, &c. (Art. 386.) Since therefore 
the interest of $1 (100 cents) for 1 year is 6 cents, the interest 3f tt 
$30 for the same time must be 30 times as much ; and $dOX«06 
=$1.80. Ans. 

Operation. We first multiply the principal by the 

$30 Prin. given rate per cent, expressed in decimals, * 

.06 Bate. as in percentage, and point off as many de- 

$1.80 Int. 1 yr. cimals in the product as there are decimal 

^ places in both factors. 

Ex. 2. What is the interest of $140.25 for 1 year, 1 month, and 
10 days, at Y per cent. ? What is the amount ? 

Operation, 

$140.25 Ptin. 1 month is -jV of a year; there- 

.07 Kate. fore the interest for 1 month is -^ 

12) $9.8lY5 Int. 1 yr. of 1 year's interest. 10 days are + 

3) 8181 " 1 mo. of 1 month, consequently the interest 

2727 " 10 d. for 10 days, is i of 1 month's inter- 

$10.9083 Interest. est. The amount is found by add- 

$140.25 Prin. added, ing the principal and interest, to- 

$151.1583 Amount. gather. 

Note.— I. In adding the principal and interest, care muat be taken to add 
dollars to dollars, cents to cents, &c. (Art. 374.) 

2. When the rate per cent is Jess than 10, a cipher must always be prefixed 
to the figure denoting it. (Art. 387. Obs. 1.) It is highly important that the 
principal and the rate should both be written correctly, in order to prevent mis- 
takes in pointing off the product. 

Ex. 3. What is the interest of $250.80 for 4 years, at 6 per 
cent. ^ What is the amount ? 

«8f:)/t*fo'<)n.--$250.80X.05=$12.54, the interest for 1 year. 
Now $12.54X 4=$50.16, " " 4 yeam 

And $250.80+$50.16=|300.^^, \S[i& «ssv<csN3i!^x<»a;^s^^ 
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40 !•• From the foregoing illustrations and principles wa de- 
duce the following general 

RULE FOR COMPUTING INTEREST. 

I. For one year. Multiply the principal by the given rate, and 
frym the product point off as rnany figures for decimals, as there 
are decimal places in both factors, (Art. 324.) 

II. For two or more years. Multiply the interest of 1 ye'ct 
Bjf the given number of years. 

III. For months. Take such a fractional part of 1 yearns »»• 
terest, as is denoted by the given number of months. 

lY. For days. Take such a fractional part of one wunith's t»- 
terest, as is deflated by tfte given number of days. , 

Tlie amount is found by adding the principal and interest together, 

Obs. 1. The reason of this rule is evident from the conaderation tliat the 
given rate per cetvt. per annum denotes hundredths. (Arts. 386, 398.) Now 
when the rate is 6 per cent, we multiply by .06, when 7 per cent, by .07, &c., 
and point off two figures in the product ; consequently the result ynSi be the 
game as to multiply by t-StT' ToT> ^• 

2. In calculating interest, a month, whether it contains 30 or 31 days, or 
even but 28 or 29, as in the case of February, is assumed to be <me tioelfth of a 
year. Therefore, for 1 month we take -f^oil year's interest; for 2 months, -J- ; 
for 3 months, -J- ; for 4 months, -^ ; for 6 months, ^ ; for 8 months, -f , &c. 

Again, 30 days are commonly considered a month; consequently the interest 
for 1 day, or any number of days under 30, is so many thirtieths of a month's 
interest. (Art. 303. Obs. 2.) Therefore, for 1 day we take i^ of 1 month's 
interest ; for 2 days, -^^ for 3 days, -^ ; for 5 days, ^ ; for 10 days, -J, &c. 

This practice seems to have been originally ada|)ted on account of its con- 
▼enience. Though not strictly accurate, it is s&hctioned by general usage. 

3. Allowing 30 days to a month, and 12 months to a year, a year would con- 
tain only 360 days, which in point of fact is -jf^, or-^ less than an ordinary 

year. H;nce, 

To find the interest for any number of days with erUire accuracy, we mu^ 
take so many 365ths of 1 year's interest, as is de »oted by the given numbe? 
of days ; or, find the interest for the days as above from this subtract t^ 3f 

Quest. — 4(Vi. How is interest computed for a yearl 1^ w for any number of years 1 . 
How fot months 1 Jlow for days 1 How find the amoun* ! Obs. In rcckonijig Interest, 
what part of a year is a month considered ? How many days are commonly conaideied a 
i 1 Is this praclioe accamta 1 
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Mfdf, and the remainder will be the exact intereet The laws of New Tofk, 
and several other states, require this deduction to be made. 

In business, when the mills in the result are 5, or over, it it cnitomwy to 
add I to the cents; if under^, to disregard them. 

EXAMPLES. 

1 . What is the interest of $423 for 1 yr., at 7 per cent. ? 

2. What is the interest of $240.31 for 3 yrs., at 6 per cent ? 

3. What is the interest of $403^7 for 2 yrs., at 5 per cent ? 

4. What is the interest of $640 for 1 jr., at 8 per cent. ? 

6. What is the interest of $430.45 for 2 yrs., at 1 per cent. ? 

6. What is the interest of $185.00 for 4 yrs., at 6 per cent. ? 

7. What is the interest of $864.80 for 5 yrs., at 4^- per cent. ? 

8. "V^at is the interest of $763 for 4 months, at 7 per cent, t 

9. What is the mterest of $040.20 for 6 mo., at 6 per cent. ? 

10. What h the interest of $243.10 for 5 mo., at 8 per cent.? 

11. What i»the interest of $195.82 for 7 mo., at 6 per cent.? 

12. What is the interest of $425.35 for 9 mo., at 6 per cent. ? 

13. At 7 p^ cent., what is the int. of $738 for 1 yr..and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and 8 mo. ? 

15. At 7 per cent., what is the amount of $926 for 6 mo. ? 

16. At 7 per cent., what is the amt. of $648 for 2 mo. 15 d. ? 

17. At 6 per cent., what is the amt. of $1000 for 1 mo. lid.? 

18. At 5 per cent., what is the amt. of $1565.45 for 3 mo.? 

19. At 6 per cent., what is the amt. of $872 for 4 mo. ? 



s the int. of $681 for 10 days, at 6 per cent. ? 
s the int. of $483.26 for 15 d., at 7 per cent. ? 
s the int. of $569.40 for 20 d., at 6 per cent. ? 
s the amt. of $95 for 1 yr. and 6 mo., at &^r cent ? 
s the amt. of $148 for 8 mo. 12 d., at 6 per cent. ? 
s the amt. of $700 for 30 d., at 7 per cent, ? 
is the int. of 8340 for 60 d., at 5i per cent. ? 
s the int. of $4685. for 90 d., at 6i per cent. ? 
s the amt. of $3293 for 30 d., at 7 per cent. ? 
s the amt. of $5265 for 15 d., at 6 per cent. ? 
s the int. of $8310 for 10 d., at 7 per cent. ? 
s the int. of $50625 for 21' d., dt 7 per cent. ? 






254 INTEREST. [Sect. XII 

SECOND METHOD OF COMPUTING INTEREST. 

405* There is another method of computing mtcrest, which 
is very simple apd convenient in its application, particularly when 
the interest is required for months and days, at 6 per cent, 

406* We have seen that for 1 year, the interest of $1 at 6 
per cent, is 6 cents., or 1.06 ; (Art. 404 ;) tlierefore, 

For 1 month, the mterest of $1 is -{^ of 6 cents, which is $.005; 

" 2 months, " " is -j^, or -J- of 6 cento, " " 001; 

" 3 months, « " is -^, or | of 6 cento, " * .015; 

" 4 months, " « is -^, or -J of 6 cento, " " .02? 

« 5 months, " " \b ^, of 6 cento, " " .025; 

" 6 months, «« »* is -ft, or ^ of 6 cento, « *V .03 ; 

Hence, The interest of $1 for 1 months at 6 per cent,; is 5 mills; 
for every 2 fnonths, it is 1 cent ; and for any numiter of mxmths, 
it is as mxmy cents, or hundredths of a dollar, at 2 is contained 
times in tlte given number of mxmtlis, 

407* Since the interest of #1 for 1 month (30 days) is 5 mills, 
or $.005, (Art. 406,) 

For 6 days (^ of 30 days) the interest of $1 is f of 5 mills, or $.001 ; 
" 12 days (f of 30 days) « " is | of 5 miAi, or .002; 

" 18 days (f of 30 days) « " is ^ of 5 mills, or .003 ; 

«* 3 days (tV of 30 days) « is-jitf of 5mills, or .0005; 

That is, the interest of |1 for every 6 days, is 1 mill, or 1.001 ; 
and for any number of days, it is as many mills, or tkousandt/u 
of a dollar, as is contained tim£S in tlie given number of dajrs. 

408* Hence, to find the interest of $1 for any number of 
days, at 6 per cent. 

Divide the given number of days by 6, and set the first quotient 
figure in tlumsandths* place, when tJie days are €1, or more ihajn 6 ; 
but in ten thousandths* place, when they are less than 6. 

Obs. For 60 days (2 mo.) the mterest of $1 is 1 cent; (Art 406,; w nen, 
therefore, the number of days is 60 or over, the first quotient figure muit «, 
occupy hundredM place. 

auB8T^-408. How find die interest of $1 for aav BombMr of days, at « psf cmU.1 
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Ex. 1. What is the interest of tl8d for 1 year, 6 months and 
18 days, at 6 per cent.? 

Avtalym. — ^The interest of $1 for 1 year is Operation. 

6 cents ; for 6 months it is 3 cents; and for tlSo Prin. 

18 days it is 3 mills. (Arts. 406, 407.) Now .093 Int. $L 

.06 -f .03 +.003 =$.093. Since therefore the 655 

int<3rest of $1 for the given time is' $.093, the 1665 

interest of $185 must be 185 times as much. $17,205 An9, 

409« Frr^m these principles we may derive a 

.SECOND RULE FOR COMPUTING INTEREST. 

1. To compute the interest on any sum, at 6 per cent. 
Multiply^ the principal hy the interest of $1 for the given time^- 

at 6 per cent,% and point off the product as in inultiplication of 
decimals, (Art. 324.) 

II. To compmte int. at any rate, greaier or less than 6 per cent. 

First find the interest on tlie given sum at 6 per cent. ; then 
add to this interest, or subtract from it, such a fractitmal part of 
itself as the required rate exceeds or falls short of 6 per cent. 

The amount is found hy adding the principal and interest Uh 
gether as en^RP former method, (Art. 404.) 

Obs. 1 . The amount may also be found by multiplying the given principal by 
the artwuTU of one dollar fi>r the time. 

2. The retison of the first part of this rule, is manifest from the principle that 
the interest of 2 dollars for any given time and rate, must be iwiu as much as 
the interest of 1 dolLar for the same time and rate ; the interest of 50 dollars, 
50 times as much as that of 1 dollar, &c. 

3. When the required rate b 7 per cent., we first find the interest at 6 per cent, 
then add ^ of it to itself; if 5 per cent., subtract -J- of it from itself, &c., for the 
obvious reason, that 7 per cent, is orice and 1 sixtk^ or f of 6 per cent. ; 6 
per cent, b only -f of 6 per cent., &c. 

A. When the decimal denoting the int. of $1 for the dayft, is long^ or b a repO' 
fend, It b more accurate to retain the common fraction. (Art. 387. Obs. 2.) 

2. What is the interest of f746 for 4 months and 18 days, at 
i^fpercsnt.? Ans. %l*J.\b^. 



QuKfli.— 409. What is the second method of compating interest, at 6 i>er cent. 1 WiNa 
ft* B%t» Ml €«at. Isgraater or less thaa 6 per ceuU, how vcq«m^\ 



I 
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8. What is the interest of |240 for 6 months and 12 days, at 
7 pel cent. ? 

Operation^, 

4240 Pnn. The interest of $1 for 6 mo. at 6 

.032 Int. of $1. per ct., is .03 ; for 12 d. it is .002; 

480 and .03-f.002=$.032. 

720 The required rate is 1 per cent 

6)$7.680=Int. at 6 per ct. more than 6 per cent. ; we there* 

1.280='i- of 6 per ct. fore find the interest at 6 per cent^ 

An8, $8,960 Int. at 1 per ct. and add i of it to itself. 

4. What is tl^e interest of $(580 for 3 mo., at 6 per cent. ? 

6. What is the interest of $213.08 for 1 mo., at 6 per cent. ? 

6. What is the interest of $859 for 1 yr. 2 mo., at 1 per cent. ? 

7. What is the interest of $768 for 1 yr. 7 mo., ^t 8 per cent.? 

8. What is the interest of $684 for 9 mo., at 6 per cent ? 

9. At 7 per cent, what is the amount of $387 for o mo. ? 

10. At 4 per cent., what is the amt. of $1125 for 1 yr. 2 mo. f 

11. At 6 per cent, what is the amt. of $1056 for 10 mo. 24 d. ? 

12. At 6 per cent, what is the int. of $1340 for 1 mo. 15 d. ? 

13. At 6 per cent., what is the int. of $815 for 2 mo. 21 d. ? 

14. At 8 per cent., what is the amt. of $961 for<(|||no. 10 d. ? 
16. What is the int of $2345.10 for 6 mo., at 1 per cent ? 

16. What is the int of $1567.18 for 4 mo., at 7^ per cent ? 

17. What is the int of $3500 for 11 mo., at 10 per Cent ? 

18. What is the int of $39,375 for 2 yrs., at 12^ per cent ? 

19. What is the int of $113.61 for 5 yrs., at 15 per cent? 

20. What is the int. of $1000 for 2 yrs., at 20 per cent ? 

21. Wliat is the int of $1260.34 for 10 yrs., at 13 per cent f 

22. At 16 per .cent., what is the int. of $150 for 6 years. ? 

23. At 30 per cent., what is the int. of $300 for 1 year. ? 

24. What is the amt. of $12645 for 10 i., at 6 per cent. ? 
26. What is the amt of $16285 for 24 i., at 7 per cent ? 

26. Al 4i per cent, what is the int. of $10256 for 8 months ? 

27. At 5i per cent, what is the int of $17371 for 3 months ? ^ 

28. What is the amt of $1 for 100 yrs., at 7 per cent ? 

29. What is the amt. of 1 cent for 100 yrs., at 6 per cent ? 
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410* Since the interest of $1 at 6 per cent, for 12 mo. is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents ; for 3 mo., 1^ cents ; 
for 2 mo., 1 cent; for 1 mo. or 30 d. i cent; for 15 d., i cent; 
for 20 d. i cent, <&c. That is, the interest of $1 at 6 per cent, 
is as many cents as are equal to half the given number of months. 

41 ]• Hence, to compute interest at 6 per cent, by months. 

Multiply the principal hy half the number of months, and point 
tff two more figures for decimals in the product than there are deci- 
mal places in the multiplicand. 

Obb. 1. When there are years and days, reduce the years to months, and 
the days to a common fraction of a month. 

Or, divide the days by 8, and annex the quotient to the months considered 
as hundredths; half of thenumbfir thits proditced will be the decimal multiplier 

2. The latter method is the same as dividing the days by 6, and setting the 
fii st quotient figve in tJwuiandtlCi phice ; for, "we divide the days by 8 and 
S, and 8X2=6. (Arts. 407, 408.) 

80. What is the int of $460,884 for 8 mos. and 15d.,at6perctt 

Operation, 

$460,384 We multiply by 4-}-, for, 8* months-f-16 

^ days=8i months, and 8i-r-2=4f. And 

184153^^ since there are three decimals in the mul- 

11509^^ tiplicand, we pomt off 5 in tj^e product. 



iipncana, we p( 
$19.56632 Ans. 



31. What is the interest of $780 for 4 months, at 6 per cent. ? 

32. What is the interest of $1406 for 3 mo., at 6 per cent. ? 

33. What is the interest of $109 for 2 mo., at 7 per cent. ? 

34. What is the interest of $119.45 for 8 mo., at 6 per cent. ? 
36. What is the interest of $618 for 1 yr. 3 mo., at 6 per cent. ? 

36. What is the interest of $861 for 2 yrs. 6 mo., at 6 per cent. ? 

37. What is the interest of $936.40 for 3' yrs., at 6 per cent. ? 

88. What is the interest of $4526 for 6 mo. 2 d., at 6 per cent, t 

89. What is the interest of $8246 for 10 mo., at 7 per cent. ? 
40. What is the interest of $31285 for 3 mo., at 5 per cent. ? 

^f^^'^' What is the interest of $17500 for 1 yr. 3 mo., at 7 per ct ? 
42. What is the amoimt of $3286 for 8 md!l%5 d., at 6 per ct ! 
48. What is the amount of $15876 for 5 mo. 18 d., at 6 per ct. f 
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412* We have seen that the interest of )1 at 6 per cent, for 
any number of days is equal to as many mills, as 6 is contained 
times in the given days. (Art. 407.) Hence, 

413« To compute interest at 6 per cent, by days. 
Multiply the principal by one sixth of the given number of days, 
and paint off three more figures for decimals in the product than 
there are decimal places in the principal, (Art. 411. Obs. 2.) 

Or, multiply the principal by the given number of days, divid\ 
ike prodtict by 6, and point off the quotient as above, * 

Obs. The product is in mills and parts of a mill. The object, therefore, of 
pointing olT three more places for decimals in the product than there are deci- 
mals in the principal, is to reduce it to dollars. (Art. 372.) 

44. What is the interest of $976.22 for 33 days, at 6 per cent. ? 

Solution, — J- of 33 d.=5i; and $976.22 X5i=5369.21 mills. 
Pointmg off 3 more decimals, we have $5.36921. Ans, 

45. What is the interest of $536.30 for 24 days,«at 6 per cent. ? 

46. What is the interest of $7085 for 63 d., ar6 per cent. ? 

47. What is the interest of $8126.21 for 8 d., «t 6 per cent.? 

48. What is the interest of $25681 for 93 d., at 6 per cent. ? 

49. What is the interest of $764.85 for 114 d., at 6 per cent. ? 



APPLICATIONS OP INTEREST. 
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414* In the application of interest to business transactions, 

the following particulars deserve attention. 

1. A promissory note is a writing which contains a promise of the payment 
of money or other property to another, at or before a time specified, in consid- 
eration of value received by the promiser or maJcer of the note. 

Unless a note contains the words " value received," by some authorities it 
U deemed invalid ; consequently these words should always be inserted. 

2. The person who signs a note is called the viaker, drawer ^ or giver of the 
note. The person to whom a note is made payable, is called the payee; the 
person who has the legal possession of adiote, is called the holder of it. 

3 A note which is made payable " to order,** " or bearer,** is said to be riego 
in4ihi£ ; that is, the holder may sell or transfer it to whom he pleases, and it can 
be Collected by any one who has lawful possession of it. Notes without these 
words are not negotiable. (See Nos. 1, 2.) ^^ 

4. If the holder of a negotiable note which is made payable to order wishof^' 
to sell or transfer it, the law requires him to endorse it, or write his name on 
the back of it. The person to whom it is transferred, or the holder of it| ii 
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Chen empowered to cc^lect it of the drawer; if the drawer k nnaMe, or tefiitit 
to pay it, then the endonier b responsible for its payment. (See No. 1.) 

5. When a note is made payable to the bearer, the holder can sell or trans- 
fer it without endorsing it, or incurring the liability for its payment. Bank 
noteq or bills are of this description. (See No. 2.) 

6. When a note is made payable to any particular person without the words 
order or bearer it is not negotiable; for, it cannot he. collected or sued except in 
die name of the persoo'lto whom it is made payable. (See No. 3.) 

7. A note should always specify the time at which it is to be paid ; but if no 
lime is mentioned, the presumption is that it is intended to be paid on deToaihdj 
and the giver must pay it when demanded. 

8. According to custom and the statutes of most of the States, a note or 
^afl is not presented for collection until three days after the time specified for 
its payment. These three days are called days of grace. Interest is therefore 
reckoned for ^hree days more than the time specified in the note. When the 
last day oC grace comes on Sunday, or a national holiday, as the 4th of July, 
&c.. it is customary to pay a note on the day previous. 

9. If a note is not paid at maturity or the time specified^ it is necessary for 
the holder to notify the endorser of the fkct in a legal manner, as soon as cir- 
cumstances will admit ; otherwise the responsibility of the endorser ceases. 

10. Notes do not draw interest unless they contain the words " with inter- 
est." But if a note is not paid when it becomes due, it then draws legal in** 
lerest till paid, thougflrno mention is made of interest. (Art. 400. Obs.) 

11. Notes which (pntain the words " with interest** though the raie is not 
mentioned, are entitled to the legal rate established by the State in which tha 
note is made. In writing notes therefore it is unnecessary to specify the rate, 
unless by SLgteevafft it is to be less than the legal rate. 

12. When a note is made payable on a given day, and in a specified article 
of merchandise, as grain, stock, &«., if the article specified is not tendered at 
the given time and place, the holder can demand payment in money. Such 
notes, are n4}t negotiable s nor is the drawer entitled to the days of grace. 

13. When two or more persons jointly and severally give their note, it may 
be collected of either of them. (See No. 4.) 

14. The sum for which a note is given, is called the prin/dpal^ ox face ofi\t 
%otjef and should always be written out in words. 

415* When it is required to compute the interest on a note^ 
ire must first find the tivue for which the note has been on inter 
est, by subtracting the earlier from the later date; (Art. 303; 
Chen cast the interest on the face of the 'note for the time, bj 
e^tx of the preceding methods. (Arts. 404, 409.) 




In detcnnining the time, the day on which a note is dated, and tlut 
on which it becomes due should not both be reckoned ; it is customary to ox* 
elude the former. 
T.H. 12 
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Ex. 1. What is the interest due on a note hi $C25 frcm FeU 2d, 
1846, to June 20th, 1847, at j6 per cent. ? 

Operation, $625 Prin. 

Yff. mo. di. 083 Intof fl 

1847 " 6 " 20 rgTT 

1846^^2^^ 2 ^,^, 

'^^ 1"4"18 (ETW5Ans. 

Compute the interest on the following notes : 

(No. 1.) 



$450. Nkw York, June 9A, 1847. 

2. Sixty dajB after date, I promise to pay Geoige Baker, or 
order, Four Hundred and Fifty Dollars, with intei'est, value re- 
ceived. Alexander Hamilton. 

(No. 2.) 



f6d0. Boston, Aug. 5th, 1847. 

3. Thirty days after date, I promise to pay Messrs. Holmes & 
Homer, or bearer. Six Hundred and Thirty Dollars, with interest, 
value received. Jams^Cnperwood. 

(No. 3.) 

^850. Philadelphia, Sept. 16th, 1847. 

4. Four months after date, I promise to pay Horace WilliaoM, 
Eight Hundred and Fifty Dollars, with interest, value received. 

John C. Allen. 

(No. 4.) 
llOOO. ' Cincinnati, Oct. 3d, 1847. 

5. For value received, we jointly and severally promise to pay 
to the order of Wm. D. Moore <fe Co., One Thousand Dollars, in 
one year from date, with interest. Joseph Henry, 

SaNDFORD AtWATER. jfc 

6. What is the interest on a note of $634 from Jan. Ut, 1 846, 
to March 7th, 1847, at 6 per cent. ? 
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/.— 1. Wliat is the interest on a note of $820 from April 16th, 
1846, to Jan. 10th, 1847, at 6 per cent. ? 

8. What is the interest on a note of $615.44 from Oct. lst» 
1836, to June 13th, 1840, at 4 per cent. ? 

9. What is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June 10th, 1842, at 1 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to March Uth, 1847, at 5 per cent.? 

11. What is the amount due on a note of $25000 from Aug. 
17 th, 1845, to Jan. 17th, 1846, at 7 per cent I 

12. What is the amount due on a note of $6200 from Feb. 3d, 
1846. to Jan. 0th, 1847, at 6 per cent.? 

PARTIAL PAYMENTS.^ 

416* When partial payments are made and endorsed upon 
Notes and Bonds, the rule for computing the interest adopted by 
the Supreme Oota^ of the United States, is the following. 

I. " The ruU^for easting interest, when partial payments have 
been made, is to apply the payment, in the first place, to the dis- 
charge of the i0erest then due. 

II. ** If the payment exceeds the interest, the surplus goes towards 
discharging the principal, and the subsequent interest is to he com- 
puted on the balance of principal remaining due, 

III. " If the payment be less than the interest, the surplus of 
interest must not be taken to augment the principal ; but interest 
continues on the former principal until the period when the pay^ 
ments, taken together, exceed the interesMdue, and then the surplus 
is to be applied towards discharging the^^mcipal ; and interest is 
to be computed on the balance as aforesaid.'* 

iV^.—The above rale is adc^ed by New York, MassachiLsetts, and mofll 
ef the other States of the Union. It is given in the language qf the distill* 
spished Chancellor K.tni.^- Johnson* s Chancery Reports, Vol I. p. 17. 

QiTxiT.— 416. What U the geaeni method of casting Inteiett on Notei and Bonds, 
putUU payments have been made ? 



262 APPUCATioNS OF [Segt. Xn 



|965. New York, March 8th, 1843* 

13 For value received, I promise to pay George B. GrannisSy 
or order. Nine Hundred and Sixty-five Dollars, on demand, with 
interest at 1 per cent. Henry Brown. 

The following payments were endorsed on this note : ^ 

yy Sept. 8th, 1843, received $75.30. ^^n -^ 

'^ June 18th, 1844, received $20.38. 1^/' 



March 24th, 1845, received $80. a j( V^ 

What was due on taking up the note, Feb. 0th, 1840 if ^J-^ 

Operation. [/,..i ^ ^ 

Principal, 1965.00 

Interest to first payment, Sept. 8th. (6 months,) 83.775 

Amount due on no!e Sept. 8th, - - - $998,775 

1st payment, (to be deducted from amount,) - 75.30 

Balance due after 1st pay't, Sept. 8th, 1843, - $923,475 
Interest on Balance to 2d pay*t., June ) a-^ 070 

18th, (9 mo. 10 d.,) \ 

2d pay't., (being less than int. then due,) 20.118 
Surplus int. unpaid June 18th, 1844, $29,898 

Int. continued on Bal. from June 18th, ^ • 

to March 24th, 1 845, (9 mo. 6 d.,) \ _iM2? l£:l^ 

Amount due March 24th, 1845, ... $1002.932 
3d pay't., (being greater than the int. now due,) 

is to be deducted from the amount. 
Balance due March 24th, 1845, - - - $922,932 
Int. on Bal. to Feb. 9th, (10 mo. 15 d.,) - - 56.529 

Bal. due on taking up ^ note, Feb. 9th, 1846, ' $979,461 



\ 80.00 




$650. Boston, Jan. 1st, 1842. 



14. For value received, I promise to pay John Lincoln, or 
01 ier, Six Hundred and Fifty Dollars on demand, with interef t 
ftt 6 per cent. George Lewis. 

Endorsed, Aug. 13th, 1842, $100. 
Endorsed, April 13th, 1843, |120. 
What was due on the note, Jan. 20th, 1844 ? 
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$2400. Philadelphia, April 10th, 18'44. 

45. Four months after date, I promise to pay James Buchanan, 
or order, Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent., value received. 



GisoROB Williams. 



Endorsed, Aug. 20th, 1845, $840. 
Dec. 26th, 1845, $400. 
" May 2d, 1846, $1000. . 

How much was due Aug. 20th, 1846 ? 



$5000. New Orleans, May 1st, 1845. 

16. Six months after date, I promise to pay John Furfield, or 
order. Five Thousand Dollars, with interest at 5 per cent., value 
reo3ived. Wiluam Adams. 

Endorsed, Oct. 1st, 1845, $700. 
" Feb. 7th, 1846, $45. 

" Sept. 13th, 1846, $480. 

What was the balance due Jan. 1st, 1847? 

CONNECTICUT RULE. 

417* I. " Compute the interest on the principal to the time of the firtt pay- 
ment ; if that be one year or more from the time the interest commenced, add 
it to the principal, and deduct the payment from the sum total. If there be 
after payments made, compute the interest on the balance due to the next pay- 
ment, and then deduct the pajrment as above ; and in Uke manner, from one 
payment to another, till ail the payments are absorbed ; provided the time be- 
tween one payment and another be one year or more." 

II. " If any payments be made before one year's interest has accrued, then 
compute the interest on the principal sum due on the obligation, for one year, 
add it to tfye principal, and compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add it to the sum paid, and deduct 
that sum from the principal and interest added as above." 

III. " If a year extends beyond the time of payment, then find the amcvnt 
of the principal remaining unpaid up to the time of settlement, likewise the 
amount of the endorsements from the time they were paid to the tune of settle- 
ment, and deduct the sum of these several amounts from the amount of the 
priacipal." 

''If any payments be made of a "ess sum than the interest arisen at the time 
of such pay;nent, no interest is to e computed, but only on thA ^nstKv^ wssa^ 
fixr any penod,"-'Kir^*s Heports, 
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THIRD BULB. 

41S« PtrU Jlnd Ik^ am/nitU of the given pnndpal fir the whole time s then 
find ike avMuiU of each payment from the time U was endorsed to ike time of 
wUJemenl. Phially, subtract the amount of the several paym/nUs from U< 
amount of the principal^ and the remainder wilt be Uie sum dtue, 

Note.-^li will be {in excellent exercise for the pupil to cast the interest on 
the preceding notes by each of the above rules. 

419* To compute Interest on Sterling Money, 

17. What is the interest of £241, 10s. 6d. for 1 year, at 6 pei 
cent.? 

Operation. 

JC241.625 Prin. We first reduce the 10s. 6d. to the 

,06 Rate. decimal of a pound, (xVrt. 340,) then 

£14.49150 Int. 1 yr. multiply the principal by the rate, 

20s.=£l. and point off the product as in Art. 

8. 9.83000 404. The 14 on the left of the deci- 

12d.=ls. mal point, denotes pounds; the fig- 

d. 9.9G000 ures on the right are decimals of a 

4f.=ld. pound, and must b(^ reduced to slul- 

far. 3.84000 lings, pence, and farthings. (Art. 348.) 

Ans. £14, 9s. 9fd. Hence, 

419* a. To compute the interest on pounds, shillings, pence, 
and farthings. 

Reduce tJie given shillings, pence, and fartkir^s to the decimal 
of a pound ; (Art. 346 ;) tJien find tlie interest as on dollars and 
cents ; finally, reduce ilie decimal figures in the answer to shillings, 
pence, and /arthings, (Art. 348.) 

18. Whdt is the amount of £156, 15s. for 1 year and 4 months, 
at 5 per cent. ? Ans. £lGl, 4s. 

19. What is the int. of £275, 12s. 6d. for 1 yr., at 1 per cent. 

20. What is the int. of £89, 7s. G^d. for 2 yrs., at 5 per cent. 

21. What is the int. of £500 for 6 mo., at 5 per cent. ? 

22. What is the amt. of £1825, 10s. for 8 mo., at 6 per cent. 1 

23. ^V^lat is the amt. of £2000 for 10 yrs., at 4i per cent. ? 



QuBiT.— 419. llow is interest computed on pounds, shiilings, aad (eaM 1 
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PROBLEMS IN INTEREST. 

420« It will be observed that there are fcwr parts or term$ 
eonnected with each of the preceding operations, viz: thejmnei' 
pal, tlie rate per cent., the time, and the interest, or tJue amount. 
These parts or terms have such a relation to each other, that if 
any three of them arc given, the other may be found. The ques- 
tions, therefore, which may arise in interest, are numerous ; but 
they may be reduced to a few general principles, or Problems, 

Ob9 a niimber or quantity is said to be givenj when its value is stated, or 
may be easily inferred from the conditions of the question under consideration. 
Thus, when the principal and interest are J^nown, the anumtU may be said to 
be giveUy because it is merely the sum of the principal and interest. So, if the 
principal -ind the amount are known, the interest may be said to be given, be- 
cause it is the difference between the amount and the principal. 

PROBLEM I. 

42 !• To find the interest, the principal, rate per cent, and 
the time being given. 

This problem:" embraces all the preceding examples pertaining 
to Interest, ao^ has already been illustrated. 

PROBLEM II. 

To find the rats per cent., the principal, the interest, and the 
time being given, 

Ex. 1. A man borrowed $80 for 5 years, and paid $36 for the 
use of it : what was the rate per cent. ? 

AnaXym, — ^The interest of $80 at 1 per cent, for 1 year is 80 
cents ; (Art. 404 ;) consequently for 6 years it is 5 times as much, 
and $.80 X 6=$4. Now since $4 is 1 per cent, on the principal for 
the given time, $36 must be ^ of 1 per cent., wluch is equal to 
9 per cent. (Art. 106.) 

Or, we may reason thus : Since $4 is 1 per cent, on the princi- 
pal for the given time, $36 must be as many per cent, as $4 is 
contained times in $36 ; and $36-r$4=9. Ans. 9 per cent. 

QuisT— 4Q0. How many terms are coniiected with each of the preceding examplMf 
What are they ? VVhen three are given, can the fourth be found 1 Ob*. When, is a niii» 
her or anaaiity laid to be givent 



M6 APFLlCATlOlfa OF [Sbci'. XJ1» 

Proop |80X. 09=17.20, the interest of $80 for 1 year at 

9 per cent., and $7.20X5=$36.00, the interest for 6 years, which 
is equal to the sum paid. Hence, 

422* To find the rate per cent, when the principal, interest^ 
and time are given. 

Divide tlie given interest hy the interest of the principal at 1 
per cent, for the given time, and the quotient mil he the required 
per cent. 

Or, find the interest of the principal at 1 per cent, far the 
git en time ; then make the hiterest thus found the denominator and 
the given interest the numerator of a common fraction ; reduce thii 
fraction to a wJtole or mixed numher, and tJie result will be the per 
cent, required. (Art. 196.) 

2 If I loan $500 for 2 years, and receive $50 interest, what is 
the rate per cent. ? Ans. 5 per cent. 

3. A man borrowed $620 for 8 months, and paid $24.80 for 
the use of it : what per cent, interest did he pay ? % 

4. At what per cent, interest must $2350 h€ loaned, to gain 
$57 in 4 months? t^ 

5. At what per cent, interest must $1925 be loaned, to gain 
$154 in 1 year? 

6. A man has $12000 from which he receives $900 interest 
annually : what per cent, is that ? 

7. A man deposited $2600 in a savings bank, and received $143 
interest annually : what per cent, was that ? 

8. A man invested $4500 in the Bank of New York, and re- 
ceived a semi-annual dividend of $157.50 : what per cent, was th» 
dividend ? 

9. A man paid $16250 for a house, and rented it for $975 a 
year : what per cent, did it pay ? 

10. A hotel which cost $250000, was rented for $12500 a year : 
% hat per cent, did it pgy on the cost ? 

11. A capitalist invested $500000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 : what per cent, was his 
dividend ? 



dvBST.— 422. When the principal, interest and time are giyen, how is tm n,te per ct. AHod f 



i^erei 



J^ 
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PROBLEM III. 

To find the principal, the interest, the rate per cent., and the 
time being given, 

12. What sum must be put at interest, at 6 per cent, to gam 
t75 in 2 years? 

An^Jysis. — ^The interest of $1 for 2 years at 6 per cent, (the 
g Ten time and rate,) is 12 cents. Now 12 cents interest b -^ 
ol its principal $1 ; consequently, 175, the given interest, roust be 
i*j^ of the principal required. The question therefore resolves 
itsfelf into this : $75 is i^ of what number of dollars ? If $75 is 
iWr, rhr is A of $75, which is $6^ ; and -|i*=$6iX 100, which 
is $625, the principal required. 

Or, we may reason thus: Since 12 cents is the mterest of 1 
dollar for the given time and rate, 75 dollars must be th^ interest 
of as many dollars for the same time and rate, as 12 cents is con 
tained times in 75 dollars. And $75-:-. 12=625. Ans. $625. 

Proof. — |62#X.06=$37.50, the interest for 1 year at the 
given per cent^ and $37.50X2=$75, the given interest Hence^ 

423« To find the principal, when the interest, rate per cent., 
and time are given. 

Divide ike given interest by the interest of $1 for the given 
time and rate, expressed in decimals ; and the quotient mil be the 
principal required. 

Or, make the interest of $1 for the given time and rate, tite numer- 
ator, and 100 the denominator of a commxm fraction ; tlien divide 
the given interest by this fraction, and the quotient will be the prtn- 
cipal required, (Art. 234.) 

13. Wliat sum must be put at^*! per cent interest, to gam $63 
in 6 months ? 

i 14. What sum must be put at 5 per cent, interest, to gam $90 
in 4 months ? 

15. Wliat sum must be invested in 6 per cent, slxk, to gain 
$300 in 6 months ? 



QiTs«T.--4S3. WbsB the InteiMt, nto per emt, and time ue given, liow li the xinel 
pnlfiMwdt 

12*.. . /- > ..^^ 
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16. What sum must be invested in 7 per cent, stock, to gain 
$560 in one year ? 

17. A ihan founded a professorship with a salary of $1000 a 
year : what sum must be invested at 7 per cent, to produce it ? 

18. What sum must be put at 6 per cent, interest to pay a 
Balary of $1200 a year ? 

19. What sum must be invested in 5 per cent, stock to make a 
limi-annual dividend of $7d0 ? 

20. A man bequeathed his wife $1250 a year: what sum must 
be invested at 6 per cent, interest to pay it ? 

PROBLEM IV. 

To find the time, the principal, the interest, and the rate per 
cent being given, 

21. ^man loaned $200 at 6 per cent., and received $42 inter- 
est : how long was it loaned ? 

Aimlym,'^T)[ie interest of $200 at 6 per cent, for ^yoar is $12. 
(Art. 404.) Now, since $12 interest requires therprincipal 1 year 
at the given per cent., $42 interest will require tl^ same princi- 
pal-^ of 1 year, which is equal to 3-^ years. (Art. 106.) 

Or, we may reason thus : If $12 interest requires the use of the 
given principal 1 year, $42 interest will require the same prin- 
cipal as many years as $12 is contained times in ^42 And 
$42-7- $12=3.5. Ans. 3.5 years. Hence, 

42 4« To find the time, when the principal, interest, and rate 
per cent, are given. 

Divide the given interest by the interest of the principal at the 
given rate for 1 year, and tlie quotient toill be the time required. 

Or, make the given interest the numerator, and the interest of the 
xnincipal for 1 year at the given rate the denovninator of a common 
fraction ; reduce this fraction to a whole or mixed nutnber, and it 
mil be the time required, 

0B8. If the quotient conUuna a decimal of a year, it should be reduced to 
months and days. (Art. 348.) 

Qui ST. — 434. When the principal, inteiest, and rate per cant are given, bow is the time 
fbandl Oba. When the. quotient contains a decimai of a year, wliat should be done with it 1 



» 
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22. A man loaned 1765.50, at 6 per cent., and received |183.t2 
interest : how long was it loaned ? 

23. In what time will $850 gain $20.'75, at 7 per cent, per 
annum? 

24. A man received $136.75 for the use of $1820, which 
was 6 per cent, interest for the time : what was the time ? 

25. In what time will $6280 gain $471, at 5 per cent, interest? 
2G. Iii*w long will it take $100, at 5 per cent, to gain $100 

interest; that is, to double itself? 



Operation, 
$5)$100 



The interest of $100 for 1 year, at 5 per cent, 
is $5. (Art. 404.) 



20 Ans, 20 years. 
Proof. — $100X-05 X 20=$100, the given principal (Art 404.) 

TABLE, 

Skowing in wJuU time any given princijdU wiU dtniMe itself at any raU, 
« from 1 /« 20 per cent. Simple Interest. 



Vex cent 


Yean. 

lofP 


Per cent. 


Years. 


Per cffnt. 


Yean. 


Per cent' 


Yean. 


1 





16f 


11 


9iV 


16 


H 


2 


50 


7 


14f 


12 


8+ 


17 


6+t 


3 


33i 


8 


12i 


13 


1-ft 


18 


5* 


4 


25 


9 


Hi 


14 


H 


19 


5A 


5 


20 


10 


10 


15 


oi 


20 


5 



27. How long will it take $365 to double itself, at 6 per cent. ? 

28. How long will it take $1181 to double itself, at 7 per cent ? 

29. In what time will $2365.24 double itself at 7 per cent ? 

30. In what tune will $5640 double itself, at 10 per cent. ? 

31. How long will it take $10000 to gain $5000, at 6 per cent 
interest ? 

32. A man hired $15000, at 7 per cent, and retained it till the 
principal and interest amounted to $25000: how long did ht 
have it ? 

33. A man loaned his clerk $25000 to go into business, and 
agreed to let him have it, at ^ per ct, till it amounted tc $60000 : 
bow long did he have it ? 
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COMPOUND INTEREST. 

425« Compound. Interest is the interest arising not only from 
the principal, but also from the interest itself, after it becomes 
due. 

Obs. Compound Interest is often caHed ifUerest upon interest. When inter- 
est ii paid on the priiidpal oidy^ it is called Simple Interest, 

Ex. 1. Wliat is the compound interest of 1842 for 4 years, al 
6 per cent. ? 

Operation, 

$842.00 Principal. 
$842 X. 06= 50. 52 Int. for 1st year. 

892.52 Amt. for 1 year. 
$892.52 X.Od= 53.55 Int. for 2d year. 

946.07 Amt. for 2 years. 
$946.07 X. 06= 56.76 Int. for 3d year. 

1002.83 Amt. for 3 years. 
$1002.83 X. 06= 60.17 Int. for 4th year, 

1063.00 Amt. for 4 yeart. 
842.00 Prin. deducted. • 



Ans, $221.00 Compound int. for 4 years. 

4 26* Hence, to calcrulate compound interest* 

Cast the interest on the given principal for 1 year, or the specified 
time, and add it to tlie principal ; then cast the interest on this 
amotint for tJie next year, or specified time, and add it to the prin- 
cipal as before. Proceed in this manner with each successive year 
of t/ie jyfoposed time. Finally, subtract the given princiiml from 
t/ie last amount, and the remainder will be tJie compound interest, 

2. AVhat is the compound interest of $600 for 6 years, at 7 per 
cent.? Ans. $241.53. 

3. What is the compound int. of $1260 for 5 yrs., at 7per cent. ? 

4. What is the amount of $1535 for 6 jr%., at 6 percent, com- 
lound interest? 

5. What is the amount of $4000 for 2 yrs., at 7 per cent, paya* 
Lie semi-annually ? 

ClcBiT.-496w How ki conpoiiBd intciett calculalsdf 



m 
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TABLE, 

Skowing ike amount of $1^ or £1, at 3, 4, 6, 6, aiid 7 per cent, compmmd 
inUreslj for any number of years^ from 1 to 40. 



Yre. 
1. 


'< ppf cent. 


4 per cent. 


5 tier cent 


6 per cent. 


7 per cent 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


3. 


1.092,727 


1.124,864 


1.1574625 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


6. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,255 


6. 


1.194,052 


1.265,319 


1.340,096 


1.418,519 


1.50,073 


7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,455 


1.593,848 


1.71,818 


9. 


1.304,773 


1.423,312 


1.551,328 


1.689,479 


1.83,845 


10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,715 


11. 


1.384,234 


1.539,454 


1.710,339 


1.898,299 


2.10,485 


12. 


1.426,761 


1.601,032 


1.795,856 


2.012,196 


2.25,219 


13. 


1.468,534 


1.665,074 


1.885,649 


2.132,928 


2.40,984 


14. 


1.512,590 


1.731,676 


1.979,932 


2.260,904 


2.67,853 


15. 


1.557,967 


1.800,944 


2.078,928 


2.390,558 


2.76,903 


16. 


1.604,706 


1.872,981 


2.182,875 


2.540,352 


2.96,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,293 


19. 


1.753,606 


2.106,849 


2.526,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278,768 


2.785,963 


3.399,564 


4.14.056 


22. 


1.916,103 


2.3C9,9l9 


2.925,261 


3.603,537 


4.43,040 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


2.032,794 


2.563,304 


3.225^00 


4.048,935 


6.07,236 


26. 


2.093,778 


2.665,836 


3.386,355 


4.291,871 


;^.42,743 


26. 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


&.80,735 


27. 


2.221,289 


2.883,369 


3.733,456 


4.822,346 


0.21,386 


28. 


2.287,928 


2.998,703 


3.920,129 


5.111,687 


0.64,883 


29. 


2.356,566 


3.118,651 


4.116,136 


5.418,388 


M 1,426 


30. 


? 427,262 


3.243,398 


4.321,942 


6.743,491- 


7.61,225 


31. 


^\500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,671 


32. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,627 


33. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32.633 


34. 


2.731,905 


3.794,316 


5.253,348 


7.251,025 


9.97,811 


3d. 


2.813,862 


3.946,089 


5.516,015 


7.686,087 


10.6,765 


36. 


2.898,278 


4.103,933 


5.791,816 


8.147,252 


11.4,239 


37. 


2.985,227 


4.268,090 


6.081,407 


8.636,087 


12.2,236 


38. 


3.074,783 


4.438,813 


6.385,477 


9.154,252 


13 0,792 


39. 


3.167,027 


4.616,366 


6.704,751 


9.703,507 


iS 9,948 


40. 


3.262,038 


4.801,021 


7.039,989 


10.285,72 


i«.9,^4 



¥ 
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427 • To calculate compound interest by tlie preceding table. 

JTind the amount of il or £l for the given number of years hy 
th£ table, multiply it by the given principal, and the product will 
be tlie amount required. Subtract the principal from the afnount 
thus found, and the remainder will be the compound interest. 

6. What is the compound interest of $500 for 15 years, at 6 
per cent. ? What is the amount ? 

Operation* 
$2.390558 Amt. of $1 for 15 yrs. by Table. 
600 The given principal. 
$1198.279000 Amt. required. 

$500 Principal to be subtracted. 

$698,279 Interest required. 

7. What is the amount of $960 for 10 yrs., at 7 per ct t 

8. What is the amount of $1000 for 9 yrs., at 5 per ct. ? 

9. What is the compound int. of $1460 for 12 yrs., at 4 per ct. t 

10. What is the compound int. of $2500 for 15 yrs., at 6 per ct. ? 

11. What is the amount of $5000 for 20 yrs., at-^ per ct. ? 

12. What is the amount of $1000Q for 40 yrs., at 7 per ct. ? 

DISCOUNT. 

428 • Discount is the abatement or deduction made for the 
pajTiient of money before it is due. For example, if I owe a man 
$100, payable in one year without interest, the present worth of 
the note is less than $100 ; for, if $100 were put at interest for 
1 year, at 6 per cent., it would amount to $106 ; at 7 per cent., 
to $107, &c. In consideration, therefore, of i\\Q present payment 
of the note, justice requires that he should make some abatement 
from it. This abatement is called Discount. 

429* Tlie present worth of a debt payable at some future time 
without interest, is that sum which, being put at legal interest, 
will atnount to the debt, at the time it becomes due. 



aFSST.--498. What U dbconnt 1 4S9 Wluit '% tbm pnMnt worth of a debt, pftyabto al 
futJie time, without iiit«iestt 
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Bx. 1. What is the present worth of t756» payable in 1 jeaf 
and 4 months, without interest^ when money is worth 6 per cent 
per annum? 

^na/ymff.— TThe anumni, we have seen, is the sum of the prin- 
cipal and interest. (Art 399.) Now the amount of $1 for 1 year 
and 4 months, at 6 per cent., is $1.08 ; (Art. 404 ;) that is, the 
amount is -Hf of the principal $1. The question then resolves 
itself into this : $756 is -i^ of what principal ? If $760 is fjf| 
of a certain sum, tuTT w t+i of tl56 ; now $760-r 108=$7, and 
+fj=$7 X 100, which is $700. 

Or, we may reason thus: Since $1.08 (amount) requires $i 
principal for the given time, $756 (amount) will require as many 
dollars as $1.08 is contained times in $756; and $756-r$1.08= 
$700, the same as before. 

Proof. — $700 X .08 =$56, interest for 1 year and 4 months ; and 
$700+56=$756, the sum whose present worth is required. Hence, 

430* To find the present worth of any sum, payable at a future 
time without interest. 

^trst find the amount of $1 for the time, at the given rate, a* 
m simple interest ; then divide the given sum by tlUs amount, and 
the quotient will be the present worth, (Art. 404.) 

The present worth subtracted Jrom the debt^ will give the true 
discount, 

Qbs. Thk proceas b often claased among the Pioblenu of Interest, in which 
(he amount, (which answers to the given sum or debt,) the rate per cent., and 
the lime are given, to find the principal^ which answers to the present worth. 

2. What is the present worth of $424.83, payable in 4 months, 
when money is worth 6 per cent. ? What is the discount ? 

jS^o/u/ww.— $424.83-s-$1.02=:$416.50. Present wofth. 
And $424.83— $410.50=$8.dd, Discount. 

3 What is the present worth of $1000, payable in 1 year, 
nhen the rate of interest is 7 per cent. ? 

4. What is the present worth of $1645, payable in 1 year and 
i^ months, when the rate of interest is 7 per cent. ? 

ftirasT . OS. How do you flod the prateat worth of i del 1 Doi* find the dlsconatt 
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0. What is the discount on a note for $2B00, payable in 6 
months, when the rate of interest is 8 per cent. ? 

6. What is the discount, at 6 per cent., on $42G0» payable m 
4 months ? 

7. What is the present worth of a note for $4800^ due in 8 
months, when the rate of interest is 6 per cent. ? 

8. What is the present worth of a draft for $6240, payable in 
1 month, when the rate of interest is 6 per cent. ? 

9. A man sold his farm for $3915, payable in 2i years : what 
IS the present worth of the debt, at 6 per cent, discount ? 

10. What is the present worth of a draft of $10000, payable at 
80 days sight, when interest is 6 per cent, per annum ? 

11. What is the difference between the discount of $8000 for 
1 year, and the interest of $8000 for 1 year, at 7 per cent. ? 

BANK DISCOUNT. 

431* A Bank, in commerce, is an institution established for 
the safe keeping and issue of money, for discounting notes, deal* 
ing in exchange, <fec. 

Obs. 1. There are three kinds of banks, viz: banks of deposit, discount, and 
circulation. 

A bank of deposit receives money to keep, subject to the order of the de- 
positor. This was the primary object of these institutions. 

A bank of discount is one which loans money, or discounts notes, drafts, 
and bills of exchange. 

A bank of circulation issues bills, or notes of its own, which are redeem- 
able in specie, at its place of business, and thus beopme a circulating medium 
of exchange. Banks of this country generally perform the throe-fold office of 
depofdt, discount, and circulation. 

2. The afTl^ of a bank are managed by a board of directors, chosen annu- 
ally by the stockholders. (Art. 392. Obs.) The directors appoint a president and 
cashier, who sign the bills, and transact the ordinary business of the bank. 

A ieUer is a clerk in a bank, who receives and pays the money on checks. 
A check is an order for money, drawn on a banker, or t le casl ier, by a d^- 
pont^r^ payable to the b^rer. 

3. Banks originated in Italy. The first one was established m Venice, m 
1171, called the Bank of Venice. 

avBST^— i31. Whatisabaakl O^. Of how many Uiids art banks 1 
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432« It is cnstomarj for Bank$, in discounting a note of 
draft, to deduct in advance the lepal interest on the given sum 
from the time it is discounted- to the time it becomes due. Hence» 

Bank discount is the same as simple interest paid in advaneSm 
Thus, the hank discount on a note of $106, payable in 1 year, at 6 
per cent., is $6.36, while the true discount is but $6. (Art. 430.) 

Obs. 1 The difference between bank disamni and true discount^ is the intei^ 
est of the true discount for the given time. On tmall sums for a short period 
his difference is trifling, But when the sum is lai^e, and the time fi>r vhich il 
ii discounted is long, the difference is worthy of notice. 

2. Taking legal interest in advance ^ according to the general rule of law, m 
umry. An exception is generally allowed, however, in favor of notes, drafts, 
&c., which are payable in less than a year. 

The Safety Fund Banks of the State of New ITork, though the legal rata 
of interest is 7 per cent., are not allowed by their charters to take over G per 
cent, discount in advance on notes and drafts which mature within G3 davs 
from the time they are discounted.* 

Banks charge interest for the three days grace. 

tiASE I. 

12. What is the bank discount on a note for $850.20 for 6 
months, at 6 per cent. ? What is the present worth of the note f 

Operation. 
^ $860.20 Principal. 

.03 05 Int. $1 for 6 mo. 8 ds. grace. 
425100 
25 5060 

$25.9311 00 Bank discount. 
And $850.20— $25#3=$824.27, Present worth. Hence, 

433* To find the bank discount on a note or draft. 

Cajst the interest on the face of the note r draft for three day9 
more than the specified time, and the result vnll he the discount. 

The discount suhtracted from the face of the note, will give the 
present worth at proceeds of a note discounted at a hank. 

QrKST.-- 432. How do banks usually reckon discount? What then is bankdiscounlf 
Oh». What is the difference l)etween bank discount and true discount 1 Is this dXfkitntm 
worth noticing 1 How is taking interest in advance generelly regarded ia lawt Wliat 
•aeeptkm to this rale It allowed 1 

• BeviMd Sttttites of New York, r3d edltka,) Vol. I. p.74L 
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Note.-^lutei^ should be connoted for tfae three days grace in eaeh of the 
following examplefl. ^ 

14. What is the bank diaconnt on a note for $465» payable in 
6 months, at 6 per cent ? 

15. What is the bank discount on a note for $972, payable in 
4 months, at 5 per cent. ? 

16. What is the bank discount on a note for $1492, payable in 
3 months, at 7 per cent. ? 

17. What is the bank discount on a draft of ^628, payable afc 
60 days sight, at 5 per cent. ? 

18. What is the present worth of $2135, payable in 8 months, 
at 7 per cent. ? 

19. What 18 the present worth of a note for $2790, payable in 
1 month, discotmted at 6 per cent, at a bank ? 

20. Wliat is the bank discount, at 5i per cent., on a draft of 
$1747, payable at 90 days sight? \ 

21. What is the bank discount, at 4^ per cent;, on a draft of 
$3143, payable in 4 months? 

22. What is the bank discount on $5126.63, payable in 30 days, 
at 8 per cent. ? 

23. What is the bank discount on $3841.27, payable in 60 days, 
at 6^ per cent. ? 

24. What is the present worth of a note for $6721, payable in 
10 months, disco\mted at 6 per cent, at a bank ? 

. 25. What is the present worth of a note for $1500, payable in 
12 days, at 7 per cent, discount? 

26. What is the bank discount on $10000, payable in 45 days, 
at 6 per cent.? ' 

27. What is the bank discount on $25260, payable in 90 days, 
at 7 per cent. ? 

28. What is the difference between the true discount and bank 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II 

29. A man wishes to make a note payable in 1 year, at 6 
per cent., the present worth of which, if discounted at a bank^ 
shall be just $200 : for what sum must the note be made ? 



Art. 484.J bakx mscocnt. tTI 

Analysis.-^Tbie present worth of $1, payable in 1 year, at 

per cent, discotmt, is 100 cts. — 6 ct8.3=:04 cts. ; that is, the present 
woi*th is iVr of the principal or sum discounted. The question 
then resolves itself into this: $200 (present worth) is iVr of 
what sum ? Now, if $200 is iV^ of a certain sum, rhr is Vf 
of $200; and $200-r94=$2.12766, and •Hf=$2.1276(lXlOO, 
which is $212,766. Am. 

Or, we may reason thus: Since 94 cents present worth requires 
$1,''(100 cents) principal, or sum to be discounted for the given 
time, $200 present worth will require as many dollars, as 04 cents 
is contained times in $200; and $200-f-$.94:±:$21 2.706. 

Troot. — $212.766X.06=$12.7059, the bank discount for 1 
year ; and $212.766 — $12.7659=$200, the given sum. Hence, 

434* To find what sum, payable in a specified time, will 
produce a gi^n amount, when discounted at a bank, at a given 
per cent. 

Divide tJie given amount to he raised by the present worth of $1, 
for the time, at tlie given rate of hank discount, and the quotient 
will he the sum required to he discounted, 

80. Kogar large must I make a note payable in 6 months, to raise 
$400, when discounted at 7 per cent, bank discount ? 

31. What sum payable in 4 months must be discounted at a 
bank, at 5 per cent., to produce $950 ? 

82. What sum pa3rable in 60 days, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For what sum must a note be drawn, payable in 34 days, 
the avails of which, at 6 per cent., bank discount, will be $2500 ? 

34. For what sum must a note be^drawn, payable in 90 dayp, 
so that the avails, at 7 per cent, bank discount, shall be $3755 '^ 

35. A man bought a farm for $4268 cash : how large a note 
payable in 4 months, must he take to bank to raise the money at 
6 per cent, discount ? ^ 



QuKST.— 434. How find what sum, payable in a given timet will vodnce n given amoon^ 
at a given per cenLi banlc dJaeonnt 1 



• 
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86. A man wishes to obtain $63240 from a bank at 6 per 04^nt. 
discount : how large must he make his note, payable in 1 month 
and 15 da3's ? 

37. What sum payable in 8 months, if discounted at a bank, at 
6 per sent., will produce $10000 ? - 

38. What simi payable in 4 months, will produce $50000, if* 
discounted at 7 per cent, at a bank ? 

39. A man received $46250 as the avails of a note, payable in 
60 days, discounted at a bank at 5 per cent. : what was the face 
of the note ? 

40. A merchant wished to pay a debt of $8246 at a bank, by 
getting a note payable ii^ 30 days discounted, at 8 per cent. : l^w 
large must he make the note ? 

INSURANCE. 

435* Insurancb is security against loss or dagmge of prop- 
erty by fire, storms at sea, and other casualties. This security 
is usulally effected by contract with* Insurance Companies, who, 
for a stipulated sum, agree to restore to the owners the amoimt 
insured on their houses, ships, and other property, if destroyed 
or injured during the specified time of insurance. 

Ob8. 1. Insurance on ships and other property at sea is sometiaies eflected 
by contract with individuals. It is then called out-door insurance. . 

2. The insurers, whether an incorporated company or individuals, are often 
*ermed UndertDrUers. 

436* The written instrument or contract is called the Policy * 

The sum paid for insurance is called the Premium, 

The premium paid is a certain per cent, on the amount of prop* 

erty insured for 1 year, or during a voyage at sea, or other spe-^ 

cified time of risk. 

Obs. 1. Rates of insurance on dwelling-houses and furniture, stores and 
goods, shops, manufactories, dtc., vary from "J- to 2 per cent, per annum od 
the sum insured, according to the exposure of the property and the d:'f!tcolty 
of moving the goods in case of casualty. It is a rule with most Insurance 

Clrtrr.— 435. What is Insurance 1 Oba. When iifttiirance Is eflbcied with ln<Uv*ilaal% 
what is It calledl What are ths inmixem somstlinM called 1 436. What is meait by tht 
poUeyt Tbs pnmiuml 
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Companies not to uuure more than two tHrds of the valua of a bayding, or 
goods on land. 

2. Cousting vessels are commonly insured by the season or year. In time 
of peace, the rate varies from 4 to 7( per cent, per annum ; ^ time of war it is 
much h'gher. Whale ships are generally insured for the voyage, ui a rate 
Virjring from 5 to 9 per cent, on the sum insured. 

'3. When the general average of loss is less than 5 per cent., the underwriters 
are not Uable for its payment. 

CASE I. 

437* To compute Insurance for 1 year, or a specified time. 

Mvdti2tly tJte 9um insured hy the given rate per cent., ca in inter^ 
est, (Art|»404.) 

£x. 1. A man effected an insurance on his house for $500, at 
I-} per cent, per annum : how much premium did he pay ? 

Solution. — il500X.0125 (therate)=|18.75. Ans. 

2. What is liie premium for insuring a store to the amoimt of 
$2760, at i per cent. ? 

3. What premium must I pay for insuring a quantity of goods, 
worth $6280, from New York to Liverpool, at 1^ per cent. ? 

4. What is the annual premium for insuring a stock of goods, 
worth $10200, at f per cent. ? 

5. What is the annual premium for insuring a coasting vessel, 
worth $1600, at 6i per cent. ? 

6. A bookseller shipped a quantity of books, valued at $4700, 
from Boston to New Orleans, aX H per cent, insurance : what 
amount of premium did he pay ? 

7. A merchant shipped a cargo of flour, worth $45000,.. from 
New York to Liverpool, at 2 per cent. : how much premium did 
he pay ? 

8. What is the insurance on a cargo of teas, worth $75000, 
from Canton to Philadelphia, at 2^ per cent. ? 

9. What is the annual insurance on a factory, worth $65000, 
«t f per cent. ? 

10. A powder mill was insured for $1945, at 12^ per cent: 
what was the annual premhim ? 



OuasT*— 437. How Is InsoFsase eompotsd ftw 1 yeer or a ipsoUM tiaal 
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11. A ship embarkmg on an exploring expedition, was insured 
for $45360, at 8i per cent, per annum : what did the insm'ance 
amountto in 5 yeai-s? 

12. A poUcy of insuiance for $45000 was obtained on a whale 
ship, at H per cent, for the voyage : what was the amount paid* 
for insurance ? ^ 

CASE II. 

1 J If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay ? 

Analysis, — K $800, the amount insured, costs $16 premium, 
$1 will cost ^ of $16 ; and $16-r800~.02 ; which is 2 ^r cent 

Proof. — $800 X. 02 =$16, the premium paid. Hence, 

438* To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the given premium hy the sum insured, and the quoiieni 
Vfill be the rate per cent, required. 

Note. — This case is similar in principle to Problem II. in'Interest 

14. If a man pays $60 annually for insuring $2400 on his 
house, what per cent, does it cost him ? 

15. A merchant pays $200 per annum for insuring $8000 on his 
goods : what per cent, does he pay ? 

16. A grocer paid $122.50 premium on a cargo of flour^ 
worth $12250, from Charleston to Portland: what per cent, did 
he pay ? 

11. An importer paid $350 insurance on a quantity of cloths, 
worth $28000, from Havre to New York : what per cent, did he 

pay? 

CASE III. 

18. A man pays $45 annually for insurmg his library, which k 
8 por cent, on the amount of his policy : what is^the siun insured ? 

Analysis. — Since 3 cents will insure $1 at the given rate, for a 
year, $45 will insure as many dollars as 3 cents are contained 
time8in$45; and$45-f-.03=$1500. ^in«. 

PsooFd — $1500 X .0dsK$45, the fj^ren prenium. . Henoe^ 
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439«. To find the sum insured when the premium and the 
lUte per cent, are given. 

Divide the given premium by tfie rate per cent,, expressed in ded* 
thals, and the quotient will be the sum insured, 

\ 
\Note, — ^Tnis case is simiiar in principle to Problem III. in Interest 

' 19. An inr porter paid $650 premium on goods from Hambui^h 
Co New York, which was l\ per cent, on the amount insured : 
-li', w much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople, which was 2i per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of $487.50 was paid on a cargo of cotton from 
Kew Orleans to Liverpool, wliich was -J per cent, on its vadue : 
what amount was insured on the cargo ? 

22. When the rate of insurance I" 1^ per cent., what sum can 
you get insured for $860 premium ? 

23. At -^ per cent, per annum, what amount can a man get in- 
sured on his hoi^e and furniture for $20.50 per anniun ? 

CASE IV. 

To find what sum must be insured on anj given property, so 
that, if destroyed, its value and the premium may both be recov- 
ered. 

24. If a man owns a vessel worth $1920, what sum must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis, — ^It is plain, when the rate of insurance is 4 per cent, 
on a policy of $1, or 100 cents, the owner would receive but 96 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Smce therefore the recovery of 96 cents requires $1 to be insured, 
the recovery of $1920 will require as many dollars to be insured 
as 96 cents is contained tunes in $1920; and $19204- .96= 
$2000. Ans, 

Proof. — $2000 X. 04 =$80, the premium paid, and $2000— 
$80s:$1920, Uie value of the vessel 
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440* Hence, to find what sum must be insured on a given 
amount of property, so that if destroyed^'^th the value of the 
property and the premium may be recovered. 

. Subtract the rate j)er cent, from $1, then divide the value of the 
property insured by the remainder^ and the quotient will be the suW 
to be insured, ( 

» 

25. What sum must be insured on property worth li{8240, at' 
1| per cent., so that the owner may suffer no loss if the property 
li destroyed ? '' 

26. What sum must be insured on $13460, at 3 per cent., in 
order to cover both the premium and property insured ? 

27. If I send an adventure to the Sandwich Islands worth 
$25000, what sum must I get insured, at 7i per cent., that I maj^ 
sustain no loss in case of a total wreck ? ^ 

LIFE INSURANCE. 

441* A Life Insurance is a contract for the payment of a 
certain sum of money on tfaie death of an individual, in considera- 
tion of a stipulated sum paid down, or, more commonly, of an 
annual premium, to be continued during, the life of the assured. 

The average duration of human life is often called the Expecta- 
Hon of Life, This is diflferent in different countries, but it may be 
determined with great accuracy in any given country, by calcula- 
tions founded on the register of births and deaths in that country. 

Obs. At birth, the expectation of life, according to the Carlisle Table, i» 
38.72 y. ; at 5, it is 51.25 y. ; at 10, it is 48.82 y. ; at 15, it is 45 y. ; at 20, it 
18 41 .46 y. ; at 25, it is 37.86 y. ; at 30, it is 34.34 y. ; at 35, it is 31 y. ; at 40| 
it is 27.61 y. ; at 45, it is 24.46 y. ; at 50, it is 21.11 y. ; at 55, it is 17.58 y. j 
at 60, it is 14.34 y. ; at 65, it is 1 1 .79 y. ; at 70, it is 9. 19 y.; at 75, it is 7.01 y.; 
at 80, it is 5.51 y. ; at 85, it is 4.12 y. ; at 90, it is 3.28 y. ; at 100, it is 2.28 y. 

442* The premium paid for life insurance, like that for other 
insurance, is calculated at a certain per cent, on the amount in- 
sured. The per cent, varies according to the age and employ men 
of the assured, and the time embraced in the policy. 

UnaT.— 441. What is Life losumiice 1 What is meant by the expectatton cf lift f 
449. How Is Life Insurance calculated 1 

* See Registen of London, BiwUu, NorthamiMoB, tee. 
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Obs. 1. At the age of 21 y^ars, the per cent, on a policy for life is from 1-^ 
lo 2-} per cent per annum on the sum insured ; for 7 years, it is from -}f to 
1-J per cent, per annum ; for 1 year, from -j*^ to l-f- per cent. 
' „At 30, on a policy for life, it is from 2^ to 2-j% per cent, per annum ; for 
7 ymara, from l-^ to 1-|^ per cent. ; for 1 year, from 1-j^ to 1-|^ per cent. 

At 40, on a policy for life, it is from 3^ to 3 j^ per cent. ; for 7 years, from 
1 A" to 2t% per cent. ; for 1 year, from 1^ to 2^^ per cent 

At 50, on. a policy for life, it is from 4-J- to 4-|\ per cent ; for 7 years, from 
j^jlj to 3-2^ per cent. ; for 1 year, from l-^ to 2-j^ per cent. 

At 60, on a policy for life, it is from &-^q to 7 per cent. ; for 7 years, from 
4-j^- to 5 per cent. ; for 1 year, from 3-i^^- to 4-|^ per cent 

28. A young man, at the age of 21 years, effected an insurance 
for $1500 for Hfe, at 2-iV per cent. : what was the annual premium ? 

Ans, $31.60. 

29. A man, at the age of 30, effected a life insurance for $2700, 
for 7 years, at 1t^ per cent. : what was the premium ? 

30. At 60 years of age, a man effected a life insurance for 1 yeaj 
for $5750, at Qi per cent. : how much premiuna did he pay ? 

31. At 40 years of age, a man effected an insurance for $10000 
for life, at 3^ per cent, per annum ; he lived till he was 75 years 
old : which was the larger, the sum paid for insurance, or the sum 
insured ? 

PROFIT AND LOSS. 

443* Profit and Loss in commerce, signify the sum gained 
or lost in ordinary business transactions. They are reckoned at 
a certain per cent, on the purchase price, or sum paid for the arti- 
cles under consideration. 

CASE I. 

To find the amount of profit or loss, the purchase price end 
rate per cent, being given. 

Ex. 1. A grocer bought a lot pf flour for $84, and sold it for 
7 per cent, profit : how much did he make by his bargain ? 

QuKST.— 443. What is meant by profit and loss 1 How aie they reckoned 1 441. Iloii 
to the amoant of profit or loss found, when the cost and rata per cant are ^vea t 
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Arutlysti. — Since he gained 7 per cent, on the cost of the flour, 
he most liave gained -rfy of $84. Now -rfrir of ^S4 is -f^, and 
tJtt is 7 times as much, which is -Ho =$5.88. Ans, 

Or thus : If $1 (100 cents) gain 7 cents, $84 wiU gain 84 timpi 
as much ; and $84X.07=$5.88. the same as before. Hence./ 

4:44* To find the amount of profit or loss, when the purchase 
frice and rate per cent, are given. 

Multiply the purchase price hy the given per cent, as in pereenU 
age ; and the product will he the amount gained or lost hy ike tranS" 
action, (Art. 388.) 

Obs. In order to obtain the exact profit and loss in meroantiJe'<^rationfl/ it 
is manifest that the irUeresl on the cost or purchase price of tfie goods, dui^g 
the time they have been on hand, also for the time before payment is rec^ved 
ihouid be taken into consideration. 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, how 
much shall I gain if I pay 7 per cent, for the money invested ? 

Ans, $1.20. 

3. If I buy a farm for $1740, and sell it 8 per cent, less than 
cost, how much do I lose ? Ans. $139.20. 

4. If you buy a house for $2180, and sell it at 10 per cent, 
advance, how much will you gain by your bargain ? 

5. A merchant bought goods amounting to $3400, and retailed 
them at 20 per cent, profit : how much did he make ? 

6. A grocer bought a lot of flour for $6235, and sold it 15 per 
cent* less than cost : what was his loss ? 

7. A speculator bought a quantity of cotton for $24850, and 
sold it at 5i per cent, advance : how much did he make by the 
operation ? 

8. A man bought a block of stores for $58246, and sold them 
at 118 percent, advance : how much did he gain ? 

9. A man bought wild land amounting to $125000, and after 
keeping it 10 years, sold it at 50 per cent, advance : allowing 
money to be worth 6 per cent., did he make cr lose by the oper 
ation ; and how mudi ? 
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CASE II. 

To find how an article must be sold to gain or lose a specified 
per cent,, the cost being given, 

10. A man bought a building lot for $625, and afterwards sold 
i£>8o as to gain 10 per cent. : how much did he sell it for ? 

Operation, Since he gained 10 per cent., it la 

$625 purchase price. obvious he sold it for the purchase 

.10 per cent, profit price together with 10 per cent, of 

162.50 profit. that price. We therefore find 10 

1687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

11. A man bought a small house for $840, and after^vards sold 
it so as to lose 10 per cent. : how much did he get for it ? 

Operation. 

$840 purchase price. Having found the sum lost, (Art. 

.10 per c«nt. loss. 388,) subtract it from the cost, and 

$84.00 sum lost. the remainder is obviously the sell- 

$756.00 selling price. ing price. Hence, 

^ 

445« To find how any article must be sold, in order to gain 
or lose a given rate per cent, when the cost is given. 

First find the amount of profiA or loss on the purchase price at 
tJie given ^ate, as in the last Case ; then the amount thus found 
added to, or subtra^cted from the purchase price, as the case may be, 
mil give the selling price required, 

12. A grocer bought a quantity of cheese for $1^0.67: for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought a stock of goods for $3460 : for how much must 
they be sold, to gain 22-J- per cent. ? 

14. Bought a quantity of flour for $5245 : for how much must 
it be sold, to gam 13 per cent. ? 

15. Bought 2500 biles of cotton for $30575, which were sold 
at a less of 3+ per cent. : what did they fetch ? 

Qtt(st.»-445. What it the method of finding how any article must be snld, In older tt 
gain or Io«e a given per eent. ? 446. Bow la the rate per cent, of prafitorlpaalinuid, wImp» . 
tfM eoat and lelUog priot art ghreal 



286 PRoriT AND LOSS. [Sect. XII 

CASE III. 

To fivd tlie BATK PER CENT, of profit or loss, the cost and sell- 
ipff ^?r/cg heinff given, 

1 G. If a merchant buys a quantity of butter for $75, and sells 
it for 190, what per cent, profit will lie make ? <^:i 

Analysis. — Subtracting the cost from the selling price, shows 
that he gained $15. Now 15 dollars arc -Hof 75 dollars ; there- 
fore he gained ff of his outlay, or the purchase price of the goods. 
And 4 5 reduced to a decimal, is equal to 20 hundredtJts, or 20 per 
cent. (Art. 387. Obs. 3.) 

• Or, we may reason thus : If $75 (outlay) gain 15 dollars, $1 
will gain -^ of $15. And $15 -7- 75 =.20, the same as before.. 

446* Hence, to find the rate jyer cent, of profit or loss, wheu 
the cost and selling prices are given. 

First find tlie amount gained or lost by subtraction ; tlien make 
tlie gain or loss the numerator and tlie purchase price tite denomina- 
tor of a common fraction ; reduce this fraction t0 a decimal^ and 
the result will be the per cent, required. (Art. 337.) . 

Or, simply annex ciphers to the profit or loss, and divide it by 
the cost ; tlie quotient will be the per cent, 

Obs. 1. As per cent, signifies hundredUts^ the first two decimal ficrures which 
occupy the place of hundreJths, are properly the per cent. ; the other dechnals 
are parts of 1 per cent. After obtaining two decimal figures, there it some> 
times an advantage in placing the remainder over the divisor, and annexing 
it to the decimals, thus obtained. (Art. 387. Obs. 3.) 

2. It should be remembered that the percentage which is gaiiied or /^w^, is 
always calculated on the purchase price, or the sum paid Cor tlie article, inJ 
not on the selling price, or sum received^ as it is often supposed. ~ 

17. Bought a quantity of cotton at 6^ cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calico, at 12 cents per yard, and sold 
it at 1/ J cents : what per cent, was the profit? 

19. Bought a lot of com, at 45 cents per bushel, and sold it at 
88 cents : what per cent, was the loss ? 

Quest.. '•CA*. What figures properly signify the per eent. 1 What do the other doclmal 
figuies on tlM lipbt oT hnndredtht dsnots 1 On what U the per een t. gained or lost ealeor 
kttadl 
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20. A grocer bought a pipe of wine for $252, and retailed i1 
at 1 2i cents per gill : what per cent, did he make ? 

21. A man bought a house for $4325, and sold it for $5216: 
what per cent, did he make ? 

22. A speculator invested $75000 in stocks, which he sold foi 
1^7225 : what per cent, did he make by the operation? 

CASE IV. 

To find tJie cost, the selling price and per cent, gained or loii 
leing given, 

23. A man sold a lot of salt for $360, which was 20 per cent, 
more than cost : what did he paj for the s^lt ? 

Anahjne, — ^Tlie cost is fftf of itself, and the gain is ^^ of the 
^ost. (Art. 386.) Now +H4-T^^ff=+f H J hence, the selling price 
is -ffj of the cost. The question then is this: $300 is -JJJ of 
what sum ? If >$3G0 is \a of a certain sum, rhr of that sura is 
T^T of $360. Now $300-rl20=$3, and +^=$3X100, which 
is $300. Ans. 

Or, if we divide $360, the selling price, by the fraction +}}, 
the quotient $800, will be the cost. (Art. 234.) 

Proof. — $300X.20=$60.00 the gain ; (Art. 388 ;) 
and $3004-$60=$360, the selling price. 

24. A miller sold a lot of flour for $170, which was 15 per 
cent, less than cost : how much did the flour cost him ? 

Analysis. — Reasoning as before, the cost is iJ-J of itself, and 
the loss is -^ of the cost. Now fJJ — T*5flr=-ftfir ; consequently 
the selling price is -^ oi tne cost. The question therefore is 
this : $170 is -ftftr of what sura ? If $170 is -^ of a certain sum, 
T+T is tV of $170. Now $l70-r85=$2, and +U=$2X100, 
which is $200. Ans, 

Or, thus: Since he lost 15 per cent., he realized only 85 centi 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay, $170, selling price, will require as many dollars outlay 
85 cents are contained times in $170 ; and $1 70 -r-. 85 =$200, 

Proof.— $200 X.15=$30.00, the loss ; (Art. 388 ;) 
and $200-— $30=$170, the selling price. Hence» 
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447* To find the coat when the selling price and the per cent. 
gained or loit are given. 

Divide the selling price hg%\y ineretued or diminished by the per 
cent, gained or lost, as tlie case mag be, and the quotient mil be the 
cost required. 

Or, make the given per cent, added to or subtracted from 100, t» 
ilie case mag be, the numerator, and 100 the denominator of a com' 
nion fraction ; then divide the selling price by this fraction, and 
the quotient will be the cost, 

Obs. I. It is not unfrcqacntly Bupposed that if we find the percentage on 
the selling price at the given rate, and add the percentage thus found to, or 
subtract it from, the selling price, as the case may be, the sum or remainder 
will be the. cost. This is a mistake, and leads to serious errors in the result 
It will easily be avoided by remembering, that the basis on which profit and 
toss are calculated, is always the jntrchase price or sum paid^t the articles 
under consideration. (Art. 446. Obs. 2.) 

25. A grocer sold a quantity of cheese for $530, which was 15 
per cent, more tlian cost : what was the cost ? 

2G. A man sold a carriage for $175, which was 16 per cent, 
less than cost : what was the cost ? 

27. A man sold a farm for $2360, which was 10 per cent. less 
than cost : what did he give for it ? 

28. An importer sold a library for $3078, which wa» 124 per 
cent, advance on the cost : how much did it cost him ? 

29. A merchant sold a cargo of crockery for $1 2000, which was 
8 per cent, less than cost : what was the cost ? 

30. A commission merchant sold a lot of cloths for $7265, which 
was 15 per cent, more than cost: how much did tliey cost? 

31. A builder sold a house for $17450, which was 2 per cent, 
less than cost : what was the cost ? 

32. A broker sold stocks to the amount of $45000, which was 
6 J per cept. advance : what was the cost? 

33. A manufacturer sold a quantity of carpeting for $63240, 
«-hicli was 50 per cent, more than the cost of the materials : what 
did the materials cost ? 



QrBni.— 447. now is the cost foand, When the sellinfl! price and the Tate per cent 
gained or lost, nre Riven 1 Ob$. What mistake is souietinies made in finding the C3B«f 
Bow may it bo avoided 1 



> 
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DUTIES. 

448* Dunss, in commerce, signify a 9um of money required 
by Goveniment to be paid on imported goods. 

Obs. 1. In every port of entiy in the United States, the GrOTemmcnt has aa 
establishment, called a Custom House^ at which the duties on all foreign goods 
entered at that port, are to be paid. 

2. The persons appointed to inspect the cargoes of vessels engaged in foreign 
eommerce, to examine the invoices of goods, collect the duties, dec., are called 
staiom louse officers. 

449* Duties are of two kinds, specific and ad valorem, A spe" 
eific duty IS a certain sum imposed on a ton, hundred weight, 
hogshead^ gallon, square yard, foot, <&c., without regard to the 
value of the^article. 

Ad valorem duties are those which are imposed on goodB, at a 
certain per cent^on their value or purchase price. 

Note. — ^The term ad valorem b a Latin phrase, rigniffing according to^ ot 
upon the value. 

450* Before specific duties are imposed, it is customary to 
make certain deductions called tare, draft or tret, leakage, 6^0, 

Tare is an allowance of a certain number of pounds made for 
the box, cask, <&c., which contains the article under consideration. 

Draft or Tret is an allowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

Leakage is an allowance of a certain per cent, (usually 2 per 
cent.) for the waste of liquors contained in casks, &c, 

Obs. 1. All duties, both specific and ad valorem, are regulated by the Grov* 
emment, and have been different at different times and in different countries. 

9. The allowances or dieductions for draft, tare, leakage, &c., are different on 
different articles, and are also regulated by law. 

3. In buying and selling groceries in large quantities, allowances are some- 
times made for draft, tare, leakage, &<c., similar to those in reckoning duties. 

CluK8T.-~44[8. What are duties lo commerce? 449. Of how many kinds aie they? 
What are specific da ties 1 Ad valorem duties 1 JVote. What is the meaning of the term 
sd valorem ? 450. What deductions are made before specific duties are imposed 1 What 
Is tare? Draft or tr^ Leakage? Oi*. How are duties regulated? Are itUowaocss 
te draft, tec , ever made la baying and laUiog groceries I 
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Case I. — Calculation of Specific Duties, . 

Ex. 1. What is the specific duty on 15 hhds, of molasses, at 
10 cents per gallon, allowing 2 per cent, for leakage ? 

Analysis. — Since there are 63 gallons in one hhd., in 15 hhds. 
there are 1 6 times as many, and 63 gals. X 1 5 = 945 gals. But 2 per 
cent, of 945 gals, is equal to 945 X. 02, or 18.9 gaJs. ; (Art. 388 ;) 
and 945 gals. — 18.9 gal8.=926.1 gals., thip net gallons, ^ow if 
he duty on 1 gallon is 10 cents, on 926.1 gals, it is 926.1 X. 10=^ 
192.61, the duty required. Hence, 

46 !• To find the specijic duty on any given merchandiife. 

Jfirsi deduct the legal draft, tare, leakage, <fec., fr<ym 'the givtn 
quantity of goods ; then multiply the reviainder by the given duty 
jper gallon, pound, yard, <fec., and the product will berths duty re* 
quired. 

2. If the specific duty on tea is 12 cents a p0und, how much 
Mrill it be on 30 chests, each weighing 115 lbs., allowing 12 lbs. 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on 160 drums 
of figs, weighing 28 lbs. apiece, allowing 2^ lbs. a drum for tare ? 

4. At 15 cents a pound, what is the specific duty on 63 chests of 
opium, each weighing 150 lbs., allowing 10 lbs. per chest for draft? 

5. At 3i cents a pound, what is the specific duty on 250 bags 
of coffee, weighing 65 lbs. apiece, allowing 4 per cent, for tret ? 

6. What is the specific duty, at 6 cents a pound, on 11 3 kegs of 
tobacco, each weighing 125 lbs., allowing 6 lbs. per keg for tare ? 

7. At bi cents a pound, w^hat is the specific duty on 430 boxes 
of paints, weighing 175 lbs. a box, reckoning the tare at 15 lbs. 
per box ? 

8. At 8 cents per gallon, what is the specific duty oa 140 lbs. 
of olive oil, allowing 2 per cent, for leakage ? 

9. At 22 cents per gallon, what is the specific duty on 60 hhds. 
of wine, allowing 2 per cent, for leakage ? 

10. At 7i cents per poimd, what ia the duty on 345 sacks of 
almonds, weigliing 75 lbs. apiece, allowing 3 per cent, for tare? 

I 1 1 ■ ■ I II ..I . ■ I ■ ..I ,11. -. , - .■■■■ m 

Qdb«t.— 451. How an specific datiM ealoilatMkl 
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Cask II. — Calculation of Ad Valorem Dutiei. 

452* When duties are imposed upon tBe actual cost of mer* 
'^ cliandise, there are of course no deductions to be made ; conse- 
quently we have only to find the legal per cent, on the amount of 
the given invoice, or cost of the goods, and it will be the duty 
required. 

Ex. 11. What is the ad valorem duty, i^t 26 per cent., on a 
tase of bombazines, invoiced at $450 ? 

SJution. — $450 X .25=tl 12.50, the ad valorem duty. Hence, 

453* To find the ad valorem duty on any given merchandise. 
Multiply the amount of tlie given invoice fty the legal per cenUf 
and the product tvill be the duty required. (Art. 324.) 

Obs. 1. An invoice is a written statement of merchandise, with the value or 
prites of the articles §nnexed. 

2. The law requires that the invoice shall be verified by the owner, or one 
of the owners of the goods, certifying that the invoice annexed contains a I rite 
and faUhfiU account of the adufd costs thereof, and of all charges thereon, and 
no other different dis6ount, bounty, or drawback, but such as luis been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, or by some public officer duly authorized 
to administer oaths in the country where the goods were purchased, antl the 
tame shall be duly certified by the said consul, &c. Fraud on the part of tho 
owners, or the consul, &<c., who administers the oath, is visited with a heavy 
penalty.— i;.a»r« of the United Stales, 

12. Wliat is the ad valorem duty, at 20 per cent., on an invoice 
of broadcloths which cost $1240 in Manchester ? 

13. What is the ad valorem duty, at 34 per cent., on an invoice 
of silks, which cost $2110 in Italy? 

14. What is the duty, at 25 per cent, on a quantity of indigo, 
the invoice of which is $1908 ? • 

/ 15. What is the duty on a bale of Irish linens, which cost 
♦318T, at 33 percent.? 

16. At 25 per cent., what is the duty on an invoice of hosiery, 
amounting to $2863 ? 

Quest —453. How ara ad valorom dotin calculated 1 Oka. What Is an IuvoIm 1 Wkal 
dots ths law nqaira raspeclinf tiM iavotea of Invoftsd foods 1 
13* 
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17. At 33i per cent., what is the duty on an invoiee of mouase* 
line de laines, amoun^ng to $3690 ? 

18. At 35 per c^rt., what is the duty on an invoice of watches, ^ 
amounting to $45385 ? 

19. What is the duty, at 20 per cent., on an invoice of boots 
and shoes, amounting to $63212 ? 

20. What is the duty, at 15 per cent., on a quantity of ready- 
made clothing, worth $18714 ? 

21 . What is the duty on $37241 worth of spices, at 30 per ct.! \ 

22. What is the duty on $46210 worth of liquor, at 37^ per 
cent. ? 

23. At 22 per cent., what is the duty on $71685 worth of 
crockerv ? • 

ASSESSMENT OP TAXES. 

454* A Tax is a sum of money assessed 6n individuals for 
the support of Government, Corporations, Parishes, Districts, <fec. 
Taxes levied by the Government, are assessed either on the person 
or proper iy of the citizens. When assessed on., the pers(mf they 
are called 7?©// taxeSy and are usually a specific sum. Those as- 
sessed on the property are usually apportioned at a certain per 
cent, on the amount of real estate and personal property of each 
citizen or taxable individual. 

Obs. Property is divided into two kinds, viz : real estate and personal prop- 
erty. The farmer denotes possessions that are fixed ; as houses, lands, &c. 
The latter comprehends all olkcr property ; as money, stocks, notes, mortgages, 
ships, furniture, carriages, cattle, tools, &c. 

455* When a tax of any given amount is to be assessed, the 
first thing to be done is to obtain an inventory of the amount of 
taxable property, both personal and real, in the State, County, 
Corporation, or District, by which the tax is to be paid ; also the 
amount of property of every citizen who is to be taxed, together 
with the number of Polls. 

QuKST.— 454. What are taxes 1 Upon what are they assessed 1 When assessed upoa 
flie person, what are they called? When assessed upon the property, how are they ap> 
portioned 1 Obs. How te property divided ? What does real estate denote T What Is 
personal property 1 455. Wlien a tax Is tu be alaetaad, wlmt Is tho llntstopi 
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Obs. 1. By the number of polls u meant the number of taxable individmait, 
which usunlly^ includes every 7ialiveor naturalized freeman over the age of 21, 
and under 70 years. In Massachusetts poll taxes are assessed *ipon every 
male inhabitant of the state, between the ages of 16 and 70 years, whether a 
citizen or an alien.* 

2. When any part or the whole of a tax is assessed upon the polls, each 
citizen ii taxed a specific sum, without regard to the amount of property h« 
posaesseft. 

Ex. 1. The tax assessed by a certain town is $990; its prop- 
€^y both personal and real, is valued at 128000, and it contains 
SOO* polls, which are assessed 60 cents apiece. What per cent, is 
the tax ; that is, how much is the tax on a dollar ; and how much 
u a mari'fi tax who pays for 3 polls, and whose property is valued 
at $1500? 

Solution. — Since 1 poll pays 50 cents, 300 polls must pay 300 
times 50 cents, which is $150. Now $990— $150 =$840, the 
sum to be asse^ed on the property. Now if $28000 is to pay 
$840, $1 must payir^iTir of $840; and $840-7-$28000=$.03, 
or 3 per cent. Finally, the tax on $1500, the amount of the 
man's property,, at 3 percent., is $1500X.03=$45; and $45 + 
$1.50 (3 polls)=$46.50, the man's tax. Hence, 

456* To assess a State, County, or other tax. 

I. First find the amount of tax on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to he assessed. 
Then dividing the remainder hy the whole amount of tojcahle prop^ 
erty in the State, County, dc, the, quotient will be the per cent, or 
tax on one dollar, 

II. Multiply the amount of each man*s property hy tJie tax on 
one dollar, and t/ie product vnll he the tax on his property, 

III. Add ea^h mmCs poll tax to the tax he pays on his priyperiy, 
and the amount mil he his wlwle tux, 

Procf. — When a tax hill is made out, add together the taxei 
of all tlie individuals in tlie town, district, <&c., and if the amourU 
ii equal to the wliole tcut assessed, the work is right, 

UcKST.— OA«. What is meant by the number of fmlls ? 456. IIow are taKM 
Wbea a tax bill is made out, how is its correctness proved ? 

* Eevlaed Statates of MasiaehuMtts. 
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* 2. A certain corporation is taxed $53*7.50 ; the whole property 
of tlie corpordtion is. valued at $35000, and there are 50 polla 
wliich are assessed 25 cents apiece. What per cent, is the tax; 
and how much is a man's tax, who pays for 2 polls, and whose 
property is valued at $4240. - 

Opention, 
Multiply $.25 the tax on 1 poll. 
By 50 the number of polla. 
$12.50 Amount on polls. 
But $537.50 — 12.50=$525, the sum assessed on the corpora* 
tion ; and $525-r$35000=.015, the per cent, or tax on tl. 
Now $4240X.015=$63.60, the tax on the man's propertj. 
And .25X2= .50 , the tax for polls. 

Am, $04.10, whole tax. 

8. Wliat is B's tax, who pays for 3 polls, and^hose property is 
valued at $3560? 

4. Wliat is C*s tax, who is assessed for 1 poll and $5350 ? 

5. The city of New York levied a tax of $l®4o600 ; its tax- 
able property was rated at $243200000 : what per cent, was the 
tax? 

' C. Wliat was A's tax, whose property was valued at $10000 ? 

7. What was B*s tax, who was assessed for $15240 ? 

8. What was C's tax, who was assessed for $35460 ? 

457* Having ascertained the expenditures of a State, County, 
Town, (fee, it is necessary in assessing the tax, to take into con 
sideration the expense of collecting it. Collectors are paid a certain 
per cent, commission on the amount collected ; (Art. 388. Obs. 1 ;) 
consequently, in determining the exact sum to be assessed, allow- 
anct must be made not only for the commission on the net amount 
to be raised, but also on the commission itself ; for the commis- 
ion is to be paid out of the money collected. 

9. If the expenses of a town are $950, what sum must be 
assessed to raise this amount, with 5 per cent. commisEion fof 
collecting it ? 
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- Analysis, — Since the commisMioii is 5 per ^ent. the net yalve 
of $1 assessment is 95 cents. Therefore, if 95 cents net, require 
$1 assessment, $950 net, will require as many dollars assessment^ 
as 95 cents are contained times in |950 ; and $950-rt.95=1000. 

Am. $1000. 

Proof. — 11 000 X.05 =$50, the commission; 

and $1000 — $50=$050, the net sum required. Hence, 

458* To find what sum must be assessed, to raise a given net 
amount. 

Subtract the given per cent, commission from $1, and the re- 
mcundsr wUl he Vie net value of %\ assessment. 

Divide the net amount to be raised by the net vcdue of $1 assess- 
ment, and the quotient will be the sum to be assessed. 

Obs. To meet the expense of collecting a tax, aflaeflson not unfireqnentlj cal- 
culate the comiuission at the given per cent, on the net amount to be raised, 
and add it to iYiHi tax bill. This method ia wrong, and leads to erroneous re* 
suits. Thus, on a tax of $1000, at 5 per cent, commission, the net amount i 
S2.50 too small ; on $100000, the error is $250 ; on $1000000, it is $2500. 

10. What sum must be assessed to raise a net amount of $8500^ 
with 4 per cent, commission for collection? 

11. What sum must be assessed to raise $15400 net, allowing 
4^ per cent commission for collection ? 

12. Allowing 6 per cent, for collection, what sum must be 
assessed to raise $16475 net? 

13. Allowing Si per cent, for collection, what sum must be 
assessed to raise $32860 net ? 

^ FORMATION OF TAX BILLS. 

•« 

459* In making out a tax bill for a Town, District, <!^c., bar- 
ing found the tax on $1, it is ad\asable to make a table, show- 
ing the amount of tax on any number of dollars from 1 t^ $10 ; 
then from $10 to $100 ; and from $100 to $1000. 

14. A township composed of 16 citizens, levies a tax of $5700 ; 
the tDwn contains 30 polls, wliich are assessed 50 cents each, and 

<to«ST. ' 158 . Bow Sad what sum most bo ■■■wad to false a tax ofa gtvea amiaiill 
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its taxable property is inventoried at $190500. What amouut of 
tax must be raised to pay the debt and 5 per cent, commission 
for collection ; and what is the tax on a dollar ? 

Solution, — ^The sum to be. raised is $6000 ; (Art. 458 ;) and the 
tax is 3 cents on a dollar. (Art. 456.) Now, since the tax on $1 
is $.03, it is obvious that multiplying $.03 by 2 will be the tax on 
$2 ; multiplying it by 3, will be the tax on $3, &c,, as seen in th. 
following 

TABLE. 



$1 pays 


$.03 


$10 pay 


$.30 


$100 pay $3.00 


2 " 


.06 


20 " 


.60 


200 " 6.00 


3 " 


.09 


30 " 


.90 


300 " 9.00 


4 " 


.12 


40 " 


1.20 


400 " 12.00 


6 " 


.15 


60 " 


1.60 


500 /' 15.00 


6 " 


.18 


60 " 


1.80 


600, '* 18.00 


1 " 


.21 


10 " 


2.10 


70^ " 21.00 


8 « 


.24 


80 " 


2.40 


800 " 24.00 


9 " 


.27 


90 " 


2.70 


900. " 27.00 


10 " 


.30 


100 " 


3.00 


1000 " 30.00 

»' ' ■' 



15. In the above assessment, what is A. B.'s tax, who is rated 
At $2256, and pays for 3 polls ? 

Operation, 

$2256=2000+200+50+6 dollars. 
Now if we add together the tax paid 
on each of these sums, as found in the 
table above, the amount will be the tax 
on $2256. 



$2000 pay $60.00 



« 



« 



6.00 

1.50 

.18 

1..50 



$69.18 A. B.'s tax therefore is $A.18. 



200 
50 
6 
8 polls '• 
Amount, 

16. What is G. A.'s tax, who is assessed for 2 polls, and $2400 

17. What is H. B.*s tax, who is assessed for 1 poll, and $3850 ? 

18. What is W. C.'s tax, who is assessed for 3 polls, and $15000f 

19. E. D. is assessed for $16024, and 1 poll: what is his tax? 

20. J. F. is assessed for $10450, and 2 polls : what is his tax? 

21. T. G. is assessed for $20680, and 3 polls : what is his tax? 

22. W. H. b assessed for $17530, and 1 poll : what is his tax ? 
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23. L. J. is assessed for $8760, and 1 poll : what is his tax t 

24. W. L. is assessed for $21000, and 2 polls : what is his tax? 

25. J. K. is assessed for $6530, and 2 polls : what is his tax ? 

26. G. L. is assessed for $13480, and 1 poll : what is his tax ? 

27. F. M. is assessed for $12300, and 3 polls : what is his tax ? 

28. C. P. is^^ assessed for $15240, and 2 polls : what is his tax*: 

29. J. S. is assessed for $16000, and 1 poll : what is his tax? 

30. R. W. b assessed for $18000, and 2 polls : what is his tax ? 

Note. — Rale Bills for schools are generally ayvportioned aoconling to the. 
Dumber of days each scholar has attended. Hence, 

460* To make out Rate Bills for schools. 

First find the number of days attendance of all ike sckolartt 
and the whole amount of expenses, including teacher's salary, fuel, 
repairs, <fec. From the amount of expenses deduct the public 
ffioney, if any, then divide tlie remainder by the whole number of 
days attendant, and tlie quotient will be the rate per day. Finally, 
multiply the rate per day by tlie number of days attendance of each 
man^s cMldren, and the product wiH be his tea. 

Ops. In New York and some other states, the general principle is to include 
only the preacher's Salary in the Rate Bill. {Revised Statutes, N. V.) 

?l. A certain district paid $130 for teacher's salary, $34 for 
boa-d, $19.42 for fuel, and $2.58 for repairs; the district drew 
$30 public money, and the whole number of days attendance was 
2400 : what was the rate per day ; and how much was A*s tax, 
wh^ sent 115 days? 

/^/e^ion.— Amount of expenses, $186 — $d0=$156 ; and $166 
-5-2^00=1.065, the rate per day. Now $.066X115=:$7.476, 
^*s tax is therrfore $7,475. 

3*^. If the expenses of a district are $313.20, and the whole 
atte«)dance 3915 days, what is B's tax, who sends 167 days? 

d%, A. district paid their teacher $115, and their fuel coat 
>21 10 ; it drew $38.50 public money, and the number of days 
At^^ndance was 1954 : what was C*8 tax, who sent 69 days? 

34. The expenses of a district were $215.20, and the number 
of days attendance 2150 : what was D's tax, who sect 134 days? 
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SECTION XIII, 

ANALYSIS. 

Art. 46 1 • The term Analym^ in physical science, signifies the 
Ttiolving of a compound body into its elements, or component parts. 

Analysis, in arithmetic, signifies the resolving of numbers into 
the factors of which the}' are composed, and the tracing of the 
relations which they bear to each other. (Art. 95. Obs. 2.) 

Obs. In the preceding sections the student has become acquainted with the 
method of analyzing pariiciUar examples and combinations of numbers, and 
thence lieducing general principles and rules. But analysis may be applied 
with advantage not only to the develapvient of mathematical truths, but also to 
the solution of a great variety of problems, both in arithmetic and practical 
life. Indeed, it is the method by which business men generally solve prac* 
tkal questions. A little practice will give the student gi^at facility in itj 
application. 

462* No specific directions can be given for solving examples 
by analysis. None in fact are requisite. The judgment, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the Common Sense Rule. 

Obs. In solving questions analytically, it may be remarked in general, that 
y^e reason from the given number to 1, then from I to the number required, 

Ex. 1. If 60 yards of cloth cost $240, what will 86' yards cost? 

Analytic 5oZw<ion.— Since 60 yds. cost $240, 1 yd. will cost ^ 
of 1240 ; and ^ of $240 is $4. Now if 1 yd. costs $4, 85 yds. 
will cost 85 times as much; and $4X85=$340. Ans, 

Or, we may reason thus : 85 yds. are f^ of 60 yds. ; therefore 
85 yds. will cost f^ of $240, (the cost of 60 yds.) and f^ of $240 
b $240Xf^=$340, the same as before. {Arts. 210, 212.) 

Obs. I. Other solutions of this example might be given; but our preacat cb- 
)9ct is to show how this and similar questions may be solved by analysis. Thi 

Quest.— 461. What Is meant by analysis in physical science ? What In arithmetic t 
To what may analysis be advantageoady applied ? 402. Can any partlenlar roles be pi»* 
scribed ftw solving ^aestlons by analysis? How then will yoa know how I • proceed 
Ob». What is the operation of solving qaesUons by analysis cailed ? 



\ 



\ 
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\ 



Ibirmer method is fk^ 
as the latter. It conV 

Fimty we separate U, 
find the value of one pa^. 

Second^ we multiply tlj^ 
cost is required, and the pi^ 

2. This and similar qnes^, 
Proportion^ orthe Ride of 't\ 

3. The operation of solving. 
elulion. In reciting the follow 
Dd the reason for every stej givt 

2. A man bought a horse, i 
the price of it : what did he gi^ 



801 

^ days, and a boy can hoe 
tosretber to boe it ? 



^ 



% 






question resolves 
^45 is 'f of a certain 



Analysis, — Since $45 is -f of , 
itself into this : $45 is -f of what ^ 
sum, -f is i of $45 ; and i of $45 is v*«f. ' Now if $9 is 1 seventh, 
7 sevenths are 7 times as much; and $9X^7 =$63. Ans, $63. 



Proof. — } of $63=$9, and 5 sevenths are 5 times as much, 
wbich is $45, the sum he paid down for the horse. 

Not£. — In solvihg examples of this kind, the learner is often perplexed in 
finding the value of -f > ^- I'his difliculty arises from supposing that if A 
of a certain number is 45, -f of it must be <f of 45. This mistake will b« 
easily avoided by substituting in bis mind the wonl parts for the given de» 
nominator. Thus, if 5 parts cost $45, 1 part will cost -^ of $45, which is $9. 
But this part is a seventh. Now if 1 seventh cost $9, then 7 sevenths wiU 
cost 7 times as much. 

3. If 40 cords of wood cost $120, bow mucb will 100 cords 

50St? 

4. Bought 35 tons of bay for $700 : bow mucb will 16 tciu 
cost? 

5. What cost 37 gallons of molasses, at $21 a hogshead? 

6. What cost 1500 pounds of bay, at $14 per ton? 

7. What cost 18 quarts of chestnuts, at $3 a bushel? 

8. If 55 tons of hemp cost $660, what will 220 tons cost at tb« 
same rate ? 

9. If 165 bushels of apples cost $132, bow mucb will 31 busbeb 
cost? 



AVALYM^ [Sect. XIIL 

its cost $253.44, what will a pint 

it land cost 17000, what will a square rod 

iipes of wine cost t315» what is that per gill? 
farmer bought a yoke of oxen, and paid $40 in work, 
was "{• of the cost : what did they cost ? 

14. Bought a house, and paid $630 in goods, which was -^ qf 
Ihe price of it : what was the cost of the house ? 

15. A young man lost $256 by gambling, which was -ft of all 
he was worth : how much was he worth ? 

16. A man having $1500, paid f of it for 112^ acres of land: 
how much did his land cost per acre ? 

11, If a stack of hay will keep 350 sheep 90 days, how long 
will it keep 525 sheep ? 

18. If 440 bbls. of flour will last 15 men 55 months, how long 
will the same quantity last 28 men? 

19. If 136 men can build a block of stores in 120 days, how 
long will it take 15 men to build it ? 

20. If -I of a pound of tea cost 40 cents, what wjll { of a pound 
cost ? 

21. If f of a yard of broadcloth cost $2.50, how much will i 
of a yard cost ? 

22. Bought -ft^ of a ton of hay for $3.42 : how much will -fi of 
a ton cost ? 

23. Bought i^ of a hogshead of molasses for $38.19 : how 
much will ^ of a hogshead cost ? 

24. If f of an acre of land cost $108, how much will f of an 
acre cost? 

25. If f of a barrel of beef cost $6.48, how much will f of a 
barrel cost ? 

26. Paid $4200 for f of a sloop : how much can I afford to 
sell -ft of the sloop for ? 

2*?. Sold 18i baskets of peaches for $34 : how much would 65^ 
baskets come to ? ' 

28. If I pay $60.50 for building 20i rods of wall, how much 
must I pay for 215| rods? 
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29. A man can hoe a field of corn in 6 days, and a boy can hoe 
it in 9 days : how long will it take them both together to hoe it ? 

A)talj/sis. — Since the man can hoe the field in 6 days, in 1 day 
ho can hoe i- of it ; and since the boy can hoe it in 9 days, in 1 
day he can hoe -J- of it ; consequently in 1 day they can both hoe 
i 41=-^ of the field. (Art. 202.) Now if -fr of the field requires 
them both 1 day, -^ of it will require them -J- of a day, and -H 
wh require them 18 times as long, or -i]^ of a day, which is equal 
to 8f days. Ans, 

30. If A can chop a cord of wood in 4 hours, and B in 6 hours* 
how long will it take them both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and C in 12 
days : how long will it take all of them together to dig it ? 

32. A man bought 25 pounds of tea at 6s. a' pound, and paid 
for it in com at 4s. a bushel : how many bushels did it take ? 

Analysis, — ^If 1 lb. of tea costs 6s., 25 lbs. will cost 25 times 
as much, which is 150s. Again, if 4s. will buy 1 bushel of com, 
150s. will buy as many bushels as 4s. is contained times in 150s. ; 
and 150s. —4 ==371^ times. Am, 37^ bushels. 

463* Tbe last and similar examples are frequently arranged 
under the rule of Barter, 

Barter signifies an exchange of articles of commerce at prices 
agreed upon by the parties. 

Ob3. Such examples are so easily solved by Analysis that a specific rule ftr 
them is unnecessary. 

33. A farmer bought 110 lbs. of sugar at 18 cents a pound, 
and paid for it in lard at 5^' cents a pound : how much lard did 
it take ? 

34. How much butter, at 12^ cents a pound, must be given for 
250 lbs. of tea, at 75 cents a pound ? 

35. How many cords of wood, at ^2^ per cord, must be given 
for 56 yds. of cloth, at $4| per yard ? 

36. How many pair of boots, at 14.50 a pair, must be given 
for 50 tons of coal at $9 per ton? 
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37. A, B, and C, united in business ; A put in $260 ; B, $270 ; 
and C, $340; they gained $258: what was each man's share of 
the gain ? 

Analysis, — The whole sum invested is $250+$270+$340=: 
$860. Now sinQe $860 gain $258, it is plain $1 will gain ^^^ of 
$258, which is 30 cents. And 

If $1 gains 30 cts. $250 will gain $250X.30=$75, A's share, 
" $1 " " $270 " $270 X. 30= 81, B's shafe, 
'.* $1 " " $340 " $340X.30=102, C's sh^e. 

Or, we may reason thus : Since the sum invested is $8C0, - 
A's part of the investment is equal to -H^* OJ' li 5 
B's " " " iH, oyU\ 

C's " " " iij, or if. Consequently, 

A must receive -ff of the whole gain $258=$75 ; 
B " " if " " 258= 81; 

C « " il- " " 258 =102 ; 

Peoof. — The whole gain is $258. (Ax. 11.) 

464* When two or more individuals associate themselves to* 

gether for the purpose of carrying on a joint business^ the union 

is called a jxirtnerskip or copartnership, 

Obs. The process by which examples like the last one are sblved, is oflen 
called FcUowskip. 

38. A and B join in a speculation ; A advances $1500 and B 
$2500 ; they gain $1200 : what was each one's share of the gain ? 

39. A, Brand C, entered into partnership ; A furnished $3000, 
B $4000, and C $5000; they lost $1800: what was each one's 
share of the loss ? 

40. A's stock is $4200 ; B's $3600 ; and C's $5400 ; the whole 
gain is $2400 : what is the gain of each ? 

41. A's stock is $7560; B's $8240; C's $9300; and D'i 
$6200 ; the whole gain is $625 : what is the share of each ? 

42. A bankrupt owes one of his creditors $400 ; another $500; 
and a third $600; his property amounts to $1000: how much 
can he pay on a dollar ; and how much will each of his creditors 
Ireceive ? 

Obs. The sdution of this example is the same in pxindple as UuU of Ex. 37 



Arfs. 464-466.] • analysis. 809 

465* Examples like the preceding are commonly arranged 

under thi3 rule of Bankruptcy. . , 

Notr.. —A bancrupl is a person who is insolvent, or unable to pay his just 
debts. 

43. A bankrupt owes $5000, and his property is worth $3500 : 
how much can he pay on a dollar ? 

4 L A man died owing $16400, and his effects were sold foi 
iTiOr : what per cent, did his estate pay? 

il. If a man owes A $6240, B $8760, and C $9000, and has 
Lut $lloOO, how much will each creditor receive? 

4jS. If I owe $48000, and have property to the amount of 
$02000, what per cent, can I pay ? 

47 What per cent, can a man pay, whose liabilities are 
$120000, and whose assets are $45000 ? 

48. What pfer cent, can a man pay, whose liabilities are 
$1500000, and whose assets are $150000? 

4G6* It often happens in storms and other casualties at sea, 
that masters of, vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided among the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average. 

Obs. The operation is the same as that in solving questions m bankrui^tcy 
and partnership. - 

49. A, B and C, freighted a ship from New York to Liverpool ; 
A had^on board 100 tons of iron, B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard : what was the loss 
of each ? 

50. ,A packet worth $36000 was loaded with a cargo valued at 
$66000. In a tempest the master threw overboard $25250 worth 
of goods : what per cent, was the general average ? 

51. A steam sl^ being in distress, the master threw \ of 
the cargo overboard ; finding she slill labored, he afterwarda ' 
threw overboard \ of what remained. The steamer was worth 
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$120000, and the cargo 1240000 : what per cent, was the general 
average, and what would be a m^'s loss who owned -^ of the ship 
and cargo ? 

52. A man mixed 25 bushels of peas worth 6s. a bushel, with 
15 bushels of corn worth 4s. a bushel, and 2P bushels of oats 
worth 3s. a bushel : what was the mixture worth per bushel { 

Analysis. — 25 bu. peas at 6s. = 150s., value of the ncas ; 

15 bu. com at 4s. = 60s., ** " com; ' 
and 20 bu. oats at 3s. = 60s., " " oats. 
Tlie mixiure:=60 bu. and 2'70s., value of whole mixture. 

Now if 60 bu. mixture are worth 270s., 1 bu. mixture is worth 
iV of 270s. ; and 270s.-r 60=4is. Ans. 

Proof. — 60 bu. at 4-is.=270s., the value of the whole mixture. 

467* The process of finding the value of a compound or mix- 
ture of articles of different values, or of forming a compound 
which shall have a given value, is called Alligation, Alligation is 
usually divided into two kinds, Medial and Alternate, 

Obs. 1 . When the prices of the several articles and the number or quantity 
of each are given, the process of finding the valiie of the mixture, as in the last 
example, is called AUigation Medial. 

2. When the price of the mixture is given, together with the price of each 
article, the process of finding how much of the several articles must be taken 
to form the required mixture, is called AUigcdion AUernate. Alligation Alter- 
nate embraces three varieties of examples, which are pointed out in the follow- 
ing notes. 

63. If you mix 40 gallons of sperm oil worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth per gallon ? 

54. At what price per pound can a grocer afford to sell ji mix- 
ture of 30 lbs. of tea worth 4s. a pound, and 40 lbs. worth 7s. a 
pound? 

55. If 120 lbs. of butter at 10 cts. d pound are mixed with 24 
lbs. at 8 cts. and 24 lbs. at 5 cts. a pound, what is the mixtiu^ 
worth ? 

56. A tobacconist had three kinds of to|||co, worth 15, 18, 
*luid 25 cents a pound : what is a mixture of 100 Ibst of each 
worth per pound ? 
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61. A liquor deakr mixed 200 gallons of alcohol worth 50 eta, 
a gallon, with 100 gallons of brandy worth $1.75 a gallon: what 
was the value 6f the mixture per gallon ? 

58. A grocer sells imperial tea at lOs* a pound, and hyson at 
\ 4s. : what partX)f each must he take to form a mixture which he 

can aff« rd to sell at 6s. a pound ? 

^Note 1.— It will be observed in this example that the price of themtxtun 
«ii^. ilso the price of the several articles or ingredients are given, .o find whai 
j-^tr 9f each the mixture must con :ain. 

Analym, — Since the imperial is worth lOS. and the required 
oiixture 6s., it is plain he would lose 4s. on every pound of impe- 
rial which he puts in. And since the hyson is worth 4s .a pound 
and the mixture 6s., he would gain 2s. on every pound of hyson 
he puts in.> The question then is this : How much hyson must 
he put in to make up for the loss on 1 lb. of imperial ? If 2s. 
profit require 1 lb. of hyson, 4s. profit will require twice as much, 
or 2 lbs. He must therefore put in 2 lbs. of hyson to 1 lb. of im- 
perial. 

Proof — 2 lbs. of hyson, at 4s. a pound, are worth 8s., and 
1 lb. of imperial is worth 10s. Now 8s.-f-10s.=188. And if 
3 lbs. mixture are worth 18s., 1 lb. is worth \ of 18s., which is 
6s., the price of the mixture required. 

59. A farmer has oats which are worth 20 cts. a bushel, rye 
55 cts., and barley 60 cts., of which he wishes to make a mixture 
worth 50 cts. per bushel : what part of each must the mixture 
contain? 

Analysis. — ^The prices of the rye and barley must each be com- 
pared with the price of the oats. If 1 bu. oats gains 30 cts. in 
the mixture, it will take as many bu. of rye to balance it, as 5 cts. 
(the loss per bu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 bu. oats gains 30 cts., it will take as many bushels of bar- 
ley to balance it, as 10 cts. (the loss per bu.) are contained times 
in 30 cts., viz : BpVL. Hence, the mixture must contain 2 paits 
of oats, 6 parts rye, and 3 parts barley. 

60. If a man have four kinds o' sugar worthy 8, 9^ lU snd 1^ 
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cents a pound respectively, how much of each kind must he take 
to form a mixture worth 10 cents a pound ? 

Note 2. — In examples like the preceding, we compare two kinds together, 
one of a higher and the other of a lower price than the required mixture ; then 
compare the other two kinds in the same manner. In selecting the pairs to J 
be compared together, it is necessary that the price of one article shall be % 
above, and the other below the price of the mixture. Hence, when there are . 
jevcral articles to be mixed, some cheaper and others dearer than the mixture 
a Turiety of answers may be obtained. Thus, if we compare the highest and 
lowest, then the other two, the mixture will contain 1 part at 8 cts. ; 1 part at< 
9ct8. ; 1 part at 11 cts.; and 1 part at 12 cts. Again, by comparing th^se 
at 8 and 11 cts., and those at 9 and 12 cts. together, we obtain for the mixture 

1 part at 8 cts. ; 2 parts at 11 cts. ; 2 parts at 9 cts. ; and 1 part at 12 cts. 
Other answe/s may be found by comparing the first with the third and 

fourth ; and the second with the fourth, Slc, 

61. A goldsmith having gold 16, 18, 23, and 24 carats fine, 
wished to make a mixture 21 carats fine : what part of each murt 
the mixture contain ? 

62. A farmer had 30 bu. of com worth ^s. a bu., which he 
wished to mix with oats worth 3s. a bu., so that the mixture may 
be worth 4s. per bu. : how many bushels of oats must he use ? 

Note 3. — In this example, it will be perceived, that the price of the mix- 
ture, with the prices of the several articles and the quaiUUy of one of them 
are given, to find h&io much of the other article the mixture rmisl contain. 

Analysis. — Reasoning as above, we find that the mixture (with 
out regard to the specified quantity of com) in order to be worth 
4s. per bu., must contain 2 bu. of oats to 1 bu. of com. Hence, 
if 1 bu. of corn requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of com will require 30 times as much ; and 

2 bu.X 30=60 bu., the quantity of oats required. 

63. A merchant wished to mix 100 gallons of oil worth 80 cts. 
per gallon, with two other kinds worth 30 cts. and 40 cts. per gal- 
lon, so that the mixture may be worth 60 cts. per gallon : how 
many gallons of each must it contain ? 

64. A merchant has Havana coffee at 1*2 cts. and Java at 
18 cts. per pound, of which he wishes to make^a mixture of 150 
lbs., which he can sell at 16 cts. a pound: how much of each 
must he use? 
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t 

Note 4. — In this example^ tlie whole quantity to be mixed, the jnce of the 
aixture, and the prices of the several articles are given, to fi.&d hew mtuh of 
lach must be taken. 

Analt/m. — On 1 lb. of the Havana it is obvious he will gain 
1 cts.i and on 1 lb of the Java he will lose 2 cts. ; therefore to 
balance the 4 cts. gain he must put in 2 lbs. of Java ; that is, the 
mixture must contain 1 part of Havana to 2 parts of Java. Now 
if 3 lbs. mixture require 1 lb. Havana, 150 lbs. mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz : 50 lbs.. But the mixture contains twice 
as much Java as Havana, and 50 lbs X 2=100 lbs. 

Ans. 50 lbs. Havana, and 100 lbs. Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d., 18d., and 22d. a pound, so that the mixture may 
be worth lOd. a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
long will it take 30 horses to consume 1728 quarts? 

Analysis, — Since 10 horses will consume 720 qts. in 6 days, 
1 horse will consume iV of 720 qts. in the same time ; and -|V of 
720 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 days, 
in 1 day he will consume j- of 72 qts., which is 12 qts. Again, 
if 12 qts. last 1 horse 1 day, 1728 qts. will last him as many 
days as 12 qts. are contained times in 1728 qts., viz: 144 days. 
Now if 1 horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in -gHr of the time; and 144 d.-7-30=4f. 

Ans, 30 horses will consume 1728 qts. in 4f days. 

468* This and similar examples are usually placed under the 
rule of Compound Proportion, or Double Rule of Three, 

67. If 15 liorses consume 40 tons of hay in 30 weeks, how many 
horses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make 9 rods of wall in 12 days, how long wil 
i\ take 10 men to make 36 rods? 

69. If 35 bbls. of water will last 950 men 7 months, how maay 
men will 1464 bbls. of water last 1 month? 

T.H. 14 
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70. If 13908 men consume 732 bbis. of flour in 2 months, in 
how long time will 425 men consume 175 bbls. ? 

71. If the interest of $30 for 12 months is $2.10, bow much is 
the interest of $1560 for 6 months ? 

72. If the interest of $750 for 8 months is $28» how muchji 
tho interest of $16426 for 6 months ? } 

73. A man being asked how much money he had, replied t£at 
f, i, and f of it made $980 : what amount did he have ? f 

Analysis,— It is plain that l+|+f=ff. (Art. 202.) The 
question then resolves itself into this : $980 are ^ of whatWm? 
Now if $980 are ff of a certain sum, -j-f is Vr of $980 ; and I&80 
l-49=$20, and |t is $20X24=$480. Ana, 

Proof. — } of $480=$320 ; f of $480=$360 ; and \ of $480 
ss$300. Now $320+$360+$300=$980, accordkg to the con- 
ditions of the question. 

469* This and similar examples are placed under the rule of 
Position. The shortest and easiest method of solving them is bj 
Analysis, 

74. A sailor having spent ■} of his money for his Outfit, depos- 
ited f of it in a savings bank, and had $50 left : how much had 
he at first ? 

75. A man laid out -J- of his money for a house, -J for furniture^ 
and had $1500 left ; how much had he at first? 

70. A man lost -J- of his money in gambling, •§• in bettinj*. and 
spent f in drinking ; he had $259 left : how much had he at first ? 

77. What number is that f and -f of which is 102 ? 

78. What number is that i, i, ■}, and -J- of which i^ 450 ? 

79. What number is that -J- and ■}• of which being added to 
Itself, the sum will be 164 ? 

80. What number is that i of which exceeds f of it by 18 ? 

81. A post stands 40 feet above water, •}• in the water, and \ 
fai the ground : what is the length of the post ? 

82. What will 376 yds. of muslin cost, at 2s. and 6d. per yd. ? 

Analysis,— 2^. 6d.=£i. Now if 1 yd. costs £i, 376 yds. will 
cost 876 tunes as much; and £iX376s=£47. Am. 
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83. If 1 yard of silk costs 50 cents, what will 250 yards 
cost ? 

Analysis, — 50 cts.=$J. Now if 1 yd. costs $i, 256 yds. wiD 
cost 256 times as much; and $ix256=$128. Ans. 

\ ' 
■ 47 0« Examples like the preceding, in which the price of a 

sAgle article is an aliquot part of a dollar, <fec., are usually classed 
unHer the rule of Practice. 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aliquot parts ; and it is chiefly employed in cr^mputing the 
prices of comiAodities." 

Obs. After giving several tables of aliquot parts in money, weight, and 
measure, the same author proceeds to divide his subject into iioclve subdivi- 
sions or cases, and gives a specific rule fat each case, to be committed to mem- 
ory by the pupil. It is believed, however, that so many specific rules are worse 
than iiseless. They have a tendency to prevent the exercise of thought and 
reason, while they tax the time and memory of the student with a multiplicity 
of particular directions for the solution of a class of examples, which his com- 
mon sense, if permitted to be exercised, will solve more expeditiously by 
Analysis. 

TABLE 07 ALIQUOT PARTS OF flj £l, AND Is. 



Parts of a Dollar. 


Parts of a Pound sterling. 


60 cts.=$i 


lOs. =:£i 


33i cts.=$+ 


68. 8d.=jei 


25 cts.=H 


• 6s. =J&i 


20 cts— li 


4s. -£i 


16| cts.=8i 


3s. 4d.=:£i 


12i cts.— $i 


2s. 6d.— £i . 


10 cts.=$TV 


2s. -£tV 


8i cts.=$rti 


Is. 8d.=£TS 


6i cts.— $tJj 


Is. =£^ 


5 cts.=$^ 


lls.=£i+£A 



Parts of a Shilling sterling. 



6 pence = 
4 pence = 
3 pence = 
2 pence = 
li" pence = 
1 penny: 
i penny: 

7 pence = 

8 pence = 

9 pence = 



:i shil. 
:i shil. 

:i shil. 

■i shil. 
■'\ shil. 
:tV shil. 
■^ shil. 
4s.+tVs. 

rfs.-l-J-S. 



Nifte, — If the price itself is not an aliquot part of $1, or £1, &c., it may 
sOLietimes be divided into such parts as will be aliquot -parts of SL, £1, &c., 
or which vnll be aliquot part-H of each other. Thus, 87^ cts. is giot an a^Vjuot 
part of $1, but 87i cts.=50-(-25-|-12i cts. NowSO cts.=Si ; 25 cte.=$i ; and 
12i cts.=$i. Or thus : 60 cts.= $}, 25 cts.^::} of 60 cts., and 12| cts.=i of 
125 CIS. 
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84. What will 680 bu. of wheat cost, at 87 1- cts. yet bushel ? 
Analysis, — It is plain, if the price were $1 per bu., the cost of 

680 bu. would be $080. Hence, 

Were the price 50 cts. the cost would be i of $680, which is $840 

25 cts. " " •} of $680, which is $1 7 JT 

1 2i cts. " " i of $680, which is $ ^ 

But since the price is 50+25+ 12|- cents, the cost must be $^5< 
Or, thus : $1 X 680 =$680, the cost at $1 per bushel. 
At 50 cts., or $i, it will be \ of $680, or $340 

« 25 cts., i of 50 cts., " " i of $340, or $170 
" 12ict8.,iof25cts., " « i of $170, or $ 85 
Therefore the whole cost is $505. Ans, 

85. What cost 478 yards of cashmere, at 50 cts. per yard ? 

86. What cost 1560 lbs. of tea, at 75 cts. per pound? 

87. What cost 2400 gals, of molasses, at 37^ cts. per gal. ? 

88. What cost 1 800 yds. of satinet, at 62^ cts. per yard ? 

89. At 25 cts. per bushel, what cost 1470 bu. of oats? 

90. At 33i cts. a pound, what cost 1326 lbs. of ginger? 

91. At 6i cts. per roll, what cost 3216 rolls of tape? 

92. At 8i cts. per pound, what cost 4200 lbs. of lard ? 
03 At \2j[ cts. per dozen, what cost 1020 doz. of eggs? 
94 At 16| cts. a pound, what cost 4524 lbs. of figs? 

9f At 66f cts. per yard, what cost 1620 yds. of sarcenet? 

9f What cost 840 bu. of rye, at $f per bushel ? 

9V What cost 690 yds. of cloth, at 6s. ^d. per yard ? 

J udysis. — ^At £l per yard the cost would be £690. But 
66. J*^.. is £i ; therefore the cost must be i of £690, which is 
£2?^. Ans. 

98. What cost 360 gals, of wine, at 16s. per gallon? 
Analysis. — 16s.=10s.+5s. + l8. Now 10s.=£i; 5s.=£i; 
U.=^ of 5s. 
If the price were £1 per gal., the cost of 360 gals, would be £360. 
At lOs., £i, it will be i of £360, or £180 
" *6s., i of lOs., " i of £180, or £ 90 
« Is., i of 68., " i of £ 00, or £ 18 
Therefore the whole cost is £288. Ant. 
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00. What cost 1240 yds. of flannel, at Ss. 4<i. per jard? 

100. What cost 2128 lbs. of spice, at 2s. 6d. pir pound? 

101. What cost* 5250 yds. of lace, at 6d. per yaid? 
102 What cost 66480 yds. of tape, at l^d. per yard? 

^' 471* Notwithstanding the law requires accounts lobe kept 
in Federal Money, goods are frequently sold at prices stated in 
'the denominations of the old state currencies. 

When the price per yard, pound, <&c., stated in those currencies, 
is an aliquot part of & dollar, the answer may be easily obtained 
in Federal Money. 

TABLE OF AUQUOT PARTS IN DIFFERENT STATE CURRENCIES. 



Purls itfa Dtiilar, 


Puru Ufa Dollar, 


Paru of a Sbilllnit. 


New York Currency. 


New Knglnnd Currency. 


N. E. and N. Y. Currency. 


4 shil. =$i 


3 shil. =H 


pence =i shil. 


2s. 8d.=J^i 


2 shil. =H 


4 pence =-J shil. 


2 shil. =iH 


Is. Cd.=H 


3 pence =\^ shil. 


Is. 4d.=H 


1 shil. -H 


2 pence =1 shiL 


1 shil. =$i 


4s.=:8i+H 


H pence =i shil. 


5s.=^+H 


5s.=$i+$i 


1 penny =-Ar shil. 



yote. — ]. In N. T. currency f^. make $1 ; in N. E. currency Cs. make $1, 
From example 103 to 119 inclusive, the prices are given in N. Y. currency; 
from example 120 to 132 inclusive, they are given in N. E. currency. For 
the mode of reducing the diderent State currencies to each other and to Federal 
Bloney, see Section XVII. 

103. At Is. 4d. ptr yard, what cost 726 yds. of cambric ? 

Analysis, — If the price were $1 per yard, the cost would be 
11X726=1726. But Is. 4d.=$|; therefore the cost must be 
i of $726, which is $121. Ans. 

104. What cost 896 bu. of wheat at 69. per bushel? 
Analysis. — 6s. = 4s. + 2s. Now 48.=$i; and 2s. =i of 4s, 
At ll a bushel the cost would be $896. 

At 4su, $i, it will be i of $896, or $448 
" 2s., i of 4s., " " i of $448, or $224 
Therefore the whole cost is $672.(|yn«. 

Or, thus : 6s=-$i ; therefore the number of bu. minus \ of itself 
will he the cost, ind 896—224 (i of 896)=:672. Ans. $672. 
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105. Wliat cost 752 yds. of balzorine, at 2s. 8d. per yard? 

106. What cost 1232 yds. of calico, at Is. 6d. per yard? 

107. What cost 763 lbs. of pepper, at Is. 3d. a pound ? 

108. What cost 1116 bu. of apples, at Is. 4d. per bushel? 

109. What cost 1920 yds. of shirting, at Is. 2d. per yard? 

110. At 6s. a basket, what will 1560 baskets of peaches cost? 

111. Ar5s. 4d. a pound, what will 1200 lbs. of tea come to? 

NoU.^% Since 58. 4d. is i less than $1, it is plain 1200— 400 =$800. A^ 

112. At 7s. per yard, what will 432 yds. of crape cost? 

113. At 6s. 8d. a pound, what cost 972 lbs. of nutmegs? 

114. At 2s. 8d. a pair, what cost 864 pair of cotton hose? 

115. At l^d. a yard, how much will 2800 yds. of tape come tot 

116. What cost 1628 yds. of flannel, at 4s. per yard ? 

117. What cost 2560 bu. of oats, at 2s. per bushel? 

118. What cost 9600 lbs. of wool, at 2s. 6d. a pound? 

119. What cost 3200 lbs. of sugar, at 6d. per pound? 

120. What cost 600 yds. of damask, at 5s., N. E. cur., per yard ? 
ZVa^.— 3. 58. N. E. cur. is ^ less than $1 ; hence, 600— 100=S500. Ans 

121. What cost 2500 bu. of potatoes, at Is. 6d. per bushel? 

122. What cost 1440 yds. of gingham, at 2s. per yard? v 

123. How much will 4848 chickens cost, at Is. apiece? 

124. How much will 1680 slates cost, at Is. 6d. apiece? 

125. How much will 920 turke3's cost, at 4s. 6d. apiece? 

126. What cost 4860 lbs. of butter, at Is. Id. per pound? 

127. What cost 1260 melons, at 8d. apiece? 

128. What cost 2340 lbs. of tea, at 4s. a pound? 
120. What cost 240 bu. of peas, at 4s. 6d. per bushel? 

130. What cost 720 pair of gloves, at 5s. 3d. a pair? 

131. What cost 360 Ibushels of com, at 3s. per bushel? 

132 What cost 7686 lbs. of butter, at Is. per pound? 

133 What cost 960 yds. of silk, at 5s. per yard ? 

134. What will 75 lbs. of gutter cost, at $16.80 per cwt.? 

135. What will 125 lbs. of wool cost, at $36 per hundred? 

136. Wlglwill 15 cwt. of hemp cost at $60 per ton? 

137. What will 2500 lbs. of iron cost, at $72 per ton? 

138. What cost \\ acre of land, at $120 per acre ? 
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SECTION XIV. 

RATIO AND PROPORTION 

Art. 47 2« In comparing numbers or quantities' with each 
oilier, we may inquire, either how much greater one of tlie num 
bers or quantities is than- the other; of Ivow mantf times one of 
tliem contains the other. In finding the answer to eitlier of these 
inquiries, we discover what is called the relation between the two 
numbers or quantities. 

473* The relatum between the two quantities thus compared* 
is of two kkids : 

Firsts that which is expressed by their difference. 

Second, that which is expressed by the quotient of the one di- 
vided by the other. 

474* Ratio is that relation between two numbers or quanti- 
ties, which is expressed by the quotient of the onMivided by the 
other. Tims, the ratio of 6 to 2 is 6 -r* 2, or 3 ; for 8 is the quo- 
tient of <5 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their di& 
ference, is sometimes called arithmetical ratio ; while that denoted by the quo- 
tient of the one divided b*y the other, is called geometrical ratio. Thus 4 is the 
arithmetical ratii»of 8 to 4; aad 2 is the geometrical ratio of 8 to 4. 

But as the term arilkmeficai ratio is merely a sul«titute for the word differ* 
ence, the term difference, in the succeeding pages, is used in its stead ; and when 
the word ratio simply is used, it signifies that which is denoted by the qnolind 
of the one divided by the other, as in the article above. 

. 47 5« The two given numbers thus compared, when spcken 
of together, are called a couplet ; when spoken of separately, they 
ars called the terms of the ratio. 

The first term is the antecedent ; and the IcLst, thBfgMisequent, 

QfjsaT.— 473. In how many ways are numbers or qaantlties compared t 474. Wbat Is 
lauol 475. What are the two given nambers called when spoken ot together? Whea 
spohsft of lepantel? 1 
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476* Ratio is expressed in two ways: 

Mr9t, in the form of a fraction, making the antecedent tb« 
mumerator, and the consequent the denominator. Thus, the ratio 
of 8 to 4 is written f; the ratio of 12 to 3, V> ^^' 

Second, by placing two points or a colon ( : ) between the num- 
bers compared. Thus, the ratio of 8 to 4 is written 8:4; the 
ratio of 12 to 8, is 22 : 3, <&c. The expressions -f, and 8 : 4, are , 
of the saine import, and one may be exchanged for the other, at 
pleasure. 

0b8 1. The Agn ( - ) used to denote ratiOj is derived from the sign of cK'vi- 
Mon, f- ) the horizontal line being omitted. The Enghsh mathematicians 
put the antecedent for the numerator, and the consequent for the denomina- 
tor as above ; but the French put the consequent for the numerator and the 
antecedent for the denominator. The English method appears to be equally 
simple, while it is confessedly the most in accordance with reason. 

2. In order that concrete numbers may have a ratio to each other, they must 
necess^ly express objects so far of the same nature, that one can be properly 
said to be equal to, or greater, or less than the other. (Art. 294.) Thus a foot 
has a ratio to a yard ; for one is three times as long as the other ; but a fool 
has not properly a ratio to an hour, for one cannot be said to be lonf^er or 
shorter than the other. 

477* A ^ect ratio is that which arises from di%'iding the 
antecedent by the consequent; as 6 -7-2. (Art. 474.) 

478* An inverse, or reciprocal y^Aao, is the ratio of the recip- 
rocals of two numbers. (Art. 160. Def. 10.) Thus, the direct 
ratio of 9 to 3, is 9 : 3, or f ; the reciprocal ratio is i : -J, or ^-f-" 
•1=^ ; (Art. 229;) that is, the consequent 3, is divided by the 
antecedent 9. 

Note, — The term inverse, signifies inverted. Hence, 

An inverse, or reciprocal ratio is expressed hy inverting the Jrae* 
turn which expresses the direct ratio; or when the rotation isb^ 
points, hy inverting the order of the terms. Thus, 8 is to 4» in* 
vcrsely, as 4 to 8. 

Qt?t8T.— 4T^^^how many ways ts ratio expressed 1 • The first? The second ? Oh», 
Vdiich ot the^^PIs do the English mathematicians put for the numerator? Which ihl 
the French 1 In order that concrete numbers may have a ratio to each other, what Uii4 
Af objects must they express 1 477. What Is a direct ratio 7' 478. What Is an Inverse el 
reciprocal ratio ? Uow is a reciprocal ratio expressed by a firactioa ? I low ky points 1 
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4T9* A simple ratio is a ratio wbich has but ens anteeedeni 
and (me conaeqtteni, and may be either direct or inverse ; as : 3» 

480. A compound ratio is the ratio of the products of ib^ 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of : 8 is 8 ; 

And " " of 8: 4is2; ' 

The ratio compounded of these is 72 : 12=6. 

Ob^ 1. A compound ratio ib of the same naiurt as any other ratio. Th» 
term is used to denote the origin of the ratio in particular cases. 
3. Th» compound ratio is equal to the product of the simple ratios. 

Ex. 1. What is the ratio of 27 to ? Ant. 3. 

2. What is the ratio of 8 to 32 ? Ans, \. 

Required the ratio of the following numbers : 

23. 63 lbs. to 9 oz. 

24. 68 yds. to 17 yds. 
26. 40 yds. to 20 ft. 

26. 60 miles to 4 fur 

27. 45 bu. to 3 pks. 

28. 6 gals, to 1 hhd. 

29. 3 qts. to 20 gal. 
80. £l to 15s. 

31. 15s. to £3. 

32. £10 to lOd. 

48 !• From the definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the value of a fraction whose numerator and 
denominator are respectively equal to the antecedent and conse- 
1 quent of the given couplet ; for, each is the quotient of the numer* 
ator divided by the denominator. (Arts. 474, 185.) 

Obs. From the principles of fractions already established, we may, ther^ 
tore, deduce the following truths respecting ratios. ^ 

■^ ■ ■ ^-^■-■--M-l 1 ^^ 

Qvtrr.— 479. Wbat Is a tlmple ratio 1 480. What Is a eompnund ratio ? Obt Doss II 
dlftr }§• iit natare fton other ratlml What Is the tsrm ased to denolii 1 

u* 



8. 


14 to 7. 


13. 


324 to 81. 


4. 


36 to 0. 


14. 


802 to 09. 


5. 


54 to 6. 


15. 


to 45. 


6. 


108 to 18. 


16. 


17 to 68. 


7. 


144 to 24. 


17. 


13 to 52. 


8. 


156 to 17. 


18. 


27 to 135. 


0. 


261 to 29. 


19. 


53 to 212. 


10. 


567 to 63. 


20. 


47 to 329. 


11; 


405 to 45. 


21. 


18 lbs. to 6 lbs. 


12, 


576 to 64. 


22. 


28 lbs. to 4 lbs. 
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482* 7b multiply tke tmtecedent of a couplet by any.nufnker^ 
multiplies the ratio by timt number ; and to divide tJte antecedent^ 
divides tlie ratio : for, multiplying the numerator, multiplies the 
value of the fraction by that number, and dividing the numerator» 
divides the valiie. (Arts. 186, 187.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16 X 2 : 4 is 8, which equals 4x2; 

And *' 16—2 : 4 is 2, which equals 4*r2. 

Oba. With a given consequent the greater the antecedent^ the greater tne 
fttUo ; and on the other hand, the greater the ratio, the greater the aqUece- 
lent. (Art. 187. Obs.) 

483* To multiply tlie consequent of a couplet by any number, 
divides tlie ratio by that number ; and to divide t/ie consequent, 
multiplies the ratio: for, multiplying the denominator^ divides the 
value of the fraction by that number, and dividing the denomina* 
tor, multiplies the value. (Arts. 188, 189.) 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16 : 4X2 is 2, which equals 4—2 ; 

And " 16 : 4-r2 is 8, which equals 4X2. 

Obs. With a given antecedent, the greater the consequent j the less the raiiot 
and the greater the ratio, the less the consequent. (Art. 189. Obs.) 

484* To multiply or divide both the antecedent and consequent 
of a couj^let by tJis same number, does not alter the ratio : for, mul- 
tiplying or dividing both the numerator and denominator by tJie 
«ame number, does not alter the value of the fraction. (Art. 191.) 

Thus, the ratio of 12:4 is .3 ; 
The " 12X2: 4X2 is 3; 

And " 12^2:4-r2 is 3. 

485* If the two numbers compared are equ^al, the ratio is 
ynit or 1, and is called a ratio of equality. Thus, the ratio of 
6X2 : 12 is 1 ; for the value of il= 1. (Art. 196.) 



QucsT.— 483. What is the effect of maUiplyin; the antecedent of a couplet by any nam 
ber ? Of di villi oplhe antecedent ? 483. What is the effect of multiplying the rnnseqiien; 
by any number ? Of dividing the consequent ? Why ? 484. Wiwt is the effect of mul- 
tiply ing or divding both the antecedent and consequent by the same number? Whyt 
435. When the twp numbers compared are equal, what is the ratio 7 What is H called I 
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48G* If the antecedent of a couplet is greater than the conse- 
quent, the ratio is greater tlian a unit, and is called a ratio of 
j/reuter inequality. Thus, the ratio of 12 : 4 is 3 ; for the value 
of V=3. (Art. 196.) 

487* If the antecedent is less than the consequent, the ratio 
\& less than a unit, and is called a ratio of less inequality. Thus, 
the ratio of 3 : 6 is f, or -J ; for f =i, (Art. 105.) 

Ob8. I. The direct ratio of two fractions which have a common numerat&r^ 
it th« same as the. reciprocal ratio of their dcnominatow. Thus, the ratio of 
} : -J is the same as •}- : -J-, or 8 : 4. 

2. Thus ratip of two fractions which have a common denominator, Is the 
same as the ratio of their numerators. Thus, the ratio of |- : -j^ is the samA 
as tha«^of 8 : 4, viz : 2. Hence, 

488* The ratio of any two fractions may be expressed in. 
whole numbers, by reducing them to a common denominator, and 
then using the numerators for the terms of the ratio. (Art. 484.) 
Thus, the ratio of -J- to -J- is the same as -flr : A, or 6 : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms? Ans, \, 

34. What is the inverse ratio of 4 to 12 ? Ans, i-~TV==3 
85. What is the direct ratio of 64- to 8 ? Of 9 to 63 ? 
30. What is the direct ratio of 84 to 21 ? Of 256 to 32 ? 
37. What is the inverse ratio of 4 to 16 ? Of 28 to 7 ? 
88. What is the inverse ratio of 42 to 6 ? Of 8 to 72 ? 

39. Which is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 

40. Which is the greater, the ratio of 86 to 240, or that of 45 
U) 72 ? 

41. Which is the greater, the ratio of 120 to 85, or that of 
240 to 170? 

42. Which is the greater, the ratio of 624 to 416, or that of 
936 to 560 ? 

43. Is the ratio of 5X6 to 24, a ratio of greater, or less in 
equality? 



QuxsT. — 486. When the antecedent Is greater than the conseqhent, what is the ratio 
•ailed'? 487. If the antecedent is less than tlie consequent, what Is the nttia«aH«lt 
488 How mav the ratio of two fnctioiu faie expressed In whole numbenf 
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44. Is the ratio of 6X9 to ^7x8, a ratio of greater, or less in« 
equality ? 

45. Is the ratio of 2X4X16 to 4X32 a ratio of greater, or lea* 
inequality ? 

46. What is the ratio compounded of the ratios of 5 to 3, and 
12 to 4 ? 

47. What is the ratio compounded of 8:10, and 20 : 16 ? 

48. What is the ratio compounded of 3 : 8, and 10 ; 6 ? _^ 

49. What is the ratio compounded of 18 : 20, and 30 : 40 ? 

50. What is the ratio compounded of 35 : 40, and 60 : 75, and 
21 tc 19? 

51. Wliat is the ratio compounded of 60 : 40, and 12 : 94, and 
25 : 30 ? 

489* In a series of ratios, if the consequent of each preced- 
ing couplet is the antecedent of the following one, the ratio of the 
first antecedent to the last consequent, is equal to that com- 
pounded of all the intervening ratios. 
Thus, in the series of ratios 3:4 

4:7 
7: 16 
the ratio of 3 to 16, is equal to that which is compounded 
of the ratios of 3 : 4, of 4 : 7,- and 7 : 16; for, the compound 

3X4X7 3 
ratio is 4x7x!G ""'l6* ^^ ^ • ^^• 

490* If to or from the terms of any couplet, two other num 

hers having the same ratio he added or subtracted, tlie sums or re 

mfiinders will also Iiave tlie same ratio. (Thomson's Legendre^ 

B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 

20 : 5. And the ratio of the sum of the antecedents 12+20 to the 

s^im of the consequents 3+5, is the same as the ratio cf either 

couplet. That is, 

124-20 12 30 
12 +20: 3+5:: 12: 3=20: 5, or z^^~J^T^^' 

So alsc the ratio of the difference of the antecedents, to the dif* 

ferenee of Ae comequents, is the same. Tliat is, 

29—13 12 90 , 
20 — 12 : 6—8 : : 12 : 3=20 • 5, or '^ZTz^'Z^T' * 
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49 1 • If in several couplets the ratios ore equal, the sum of 

all the antecedents has the same ratio to the sum of all the cona^ 

pients,. ioMch an'^ one of the antecedents has to its eoneegumU 

( 12:4=8 

Thus, the ratia of ] 16 • 6=8 

( 18:6=3 

Therefore the ratio of (12 + 15+18) : (4+5+6)=3. 

Ob8. 1. A ratio oi greater ineqtuUity is diminished by adding the same nrnm^ 
itfr to both terms. Thus, the ratio of 8 : 2^ is 4 ; and the ratio of 8+1 : 3+ 
4 is 2. 

2. A ratio of less ifiequalUy is increased by adding the samM wwmber to both 
6ie term« Thus, the ratio of 3:8 is i, and the ratio of 3+16:8-Hl6 is |* 

PROPORTION. 

492» Proportion is an equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for f =t» the ratio of each 
being 2. 

Obs. The terms of the two couplets, that is, the numbers of which th^ pr^ 
portion is composed, are called proportionals, 

493* Proportion may be expressed in two ways. 

First, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points (: :) placed between the two ratios. 

Thus, each of the expressions, 12:6=4:2, and 12 : 6 : : 4 : 2, 
is a proportion, one being equivalent to the other. The latter ex- 
pression is read, " the ratio of 12 to 6 equals the ratio of 4 to 2," 
or simply, " 12 is to 6 as 4 is to 2." 

Obs. The sign (: :) is said to be derired from the sign of equality, itkbjom 
points being merely the extremities of the lines. 

494* The number of terms in a proportion must at least be 
four, for the equality is between the ratios of tujo couplets, and 
each couplet must have an ante^^edent and a consequent. (Art. 476.) 

riiere may, however, be a proportion formed from three num^ 
hers, for one of the numbers may be repeated so as to form two 

QuiflT.— 498. What is Proportion 1 493. How many ways is proportion expressed f 
Wliatis the arstt The second 1 494. How many terms must there be in a propcrttonf 
iVhv t Can a proportion be formed of three aombent Uo^ 1 
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terms. Thus, tfa« numbers 8, 4, and 2, are proportional; for the 
ratio of 8 : 4=4 : 2. It will be seen that 4 is the consequent in 
the first coni^et, and the anteeedent in the last It is tU^^fore 
a mecm proportional between 8 and 2. 

Obs. 1. In this case, the number repeated is called the middle term or mean 
propartiaiud between the other two numbers. 

The last term is called a third proportional to the other two numbers. Thus 
2 is a third proportional to S and 4. 

2 Card must be taken not to confound jiropartion with rntw. (Arts. 474, 47^» 
In a simple ratio there are but two terms, an antecedent and a condcquent, 
whereas iii a proportion there must at least he four terms, or ttoo coujUels^ 

Again, one ratio may be greater or less than another; the ratio of 9 to 3 if 
greater than the ratio of 8 to 4, and less than that of 18 to 2. One pmrpurtttm, 
on the other hand, cannot be greater or less than another; fbr equality doeB 
not admit of degrees. 

495* The first and last terms of a proportion are called the 
extremes ; the other two, i\iQ means. 

Obs. Hinnologous terms are either the two antecedents, or the two conse^ 
quents. AiuUogous terms are the antecedent and consequent af . the same 
couplet. 

496* Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : : 9 : 3 is a direct proportion. 

Obs. In a direct proportion, the first term has the same ratio to the second^ 
as the third has to th^ fourth. 

497. Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thus, 8 : 4 : : -J : ^ ; or 8 is to 4, 
reciprocally, as 3 L*** to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the same ratio 
to the second, as the fourth has to the thhrd. 

498* If four numbers are proportional, the product of the «r- 
tremes is equal to the product of tlie means. Thus, 8 : 4 : : C : 3 ' 
a proportion ; for |=i (Art. 492,) and 8X3=4X6. 

QvKfiT.—Obt. What is the number reiwated called 1 What is the last temi called La 
such a case ? What is the difference between proporUon and ratio? 405. Whicli tomn 
are the extremes 1 Which the means 1 Obs- What are homolofnus terms? Aonlr.gniu 
terms ? 496. A#hat is direct proportion 1 Obs. In direct proportion what ratio has the 
first term to the second ? 497. What is inverse prop(»rtioa ? Obt. What ratio has the 
flrit term to the second in this case "* 49B. If four numbers are propnrtluMl, what is ths 
fijdiict of the extremes equW tu 1 
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Again, 12:6:: -^i i is a propoiiicm. (Art. 406.) 
And 12xi=6Xi. 

Obs. 1. The truth of this proposition may also be tQuftratod in the following 

Bianner : 

The nombexB 2 : 3 : : 6 : 9 are obviously proportional. (Art. 492.) 

For, i=i- (Art. 195.) Now, 

Multiplying each ratio by 27, (the product of the denominators,) 

! 2x27 6x27 

The proportion becomes — =— = — = — . (Art. 21. Ax. 6.* 

]>ividing both the numerator and the denominator of the first couplet by 3, 
(Art. 191,) or canceling thedenominatorSand the same factor in 27, (Art. 221,) 
Also eanceling the 9, and the same foctor in 27, we have 2X9^=6x3. Bift 3 
and 9 atfi the extremes of the given proportion,. and 3 and G are the means;, 
lience, the product of the extremes is equal to the product of the means. 

2. Conversely, if the product of the extremes is equal to the product of the 
means, the four numbers are proportional ; and if the products are not equal, 
the numbers are not proportional. ' 

499* Proportion, in aritlimeticy is usually divided into Simple 
and Compound, 

SIMPLE PROPORTION. 

5O0* Simple Proportion is an equality between two simple 
ratios. It may be either direct or inverse, (Arts. 479, 490, 497.) 

The most important application of simple proportion is the 
solution of that class of examples in which three terms are given to 
find a fourth 

501* We have seen that, if four numbers are in proportion, 
tbe product of the* extremes is equal to the product of the means. 
(Art. 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme ; and if the product of the 
extremely is divided. by one of the means, the quotient will be the 

QuBST.— 0l^«. If the product of the extremes Is eqaal to the pn>liict of the moans, what 
il true of the four nnmbers 1 (f the products are not equal, whnt Is true of them T 499 
flow Is proportion usuully divided ? 500. What is simple proportion ? What Is the laoot 
Important application of iti 501. If the product of the means Is divld^ by one of thf 
extremes, what will the quotient be ? If the product of the extremes In divided by one of 
Chi) means, what will the quotient be 1 
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other mean. For, if the product of two factors is divided by one 
of them, the quotient will be the other factor. (Art. 156.) 

Take the proportion 8 : 4 : : 6 : 3. 

Now the product 8 X 3—4=6, one of the means ; 

So the product 8X 3-t-6=4, the other mean. 

Again, the product 4X6—8=3, one of the extremes; 

And the product 4x6-r3=8> the other extreme. 

5 OS* Ifi thereforey any three terms of a proportion are given, 
the fourth may be found by dividing the product of tufo of ikem 
by the otfier term, 

Obs. Simple Proportion is often called the Ride of Three^ fVom the circum- 
stance that three terms are given to find a fourth. In the older arithmetics, it 
u also called the Golden Rvle. Bat the fact that these names convey no idea 
of the nature or object of the rule, seems to be a strong objection to their use, 
not to say a sufficient reason for discarding them. 

Ex. 1. If the product of the means is 84, and one of the ex- 
tremes is 7, what is the other extreme, or term of the proportion ? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is 720, and one of the extremen 
is 45, what is the other extreme ? 

4. If the product of the means is 639, and one of the extremes 
is 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 16, 
«rhat is the fourth term ? 

Solution, — 12 X 16=192, and 192-7-8=24, ike fourth term, or 
nmnber required ; that is, 8 : 1 2 : : 16 : 24. 

6. It is required to find the fourth term of the proportion, the 
first three terms of which are 36, 30, and 24. 

1, Required the fourth term of the proportion, the first three 
terms of which are 15, 27, and 31. 

8. Required the fourth term of the proportion whose first threa 

terms are 45, 60, and 90. 

♦ 

Qvnn.^Obt. What Is simple proportioB often ealtod 1 Do thai* tenw cijKwy «i ll« 
of ths Baton at ol|)ect of ths nils ? 
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9. If 8 yds. of broiidclotb cost $96, bow mticb will 20 yds. cost 
at tlie same rate ? 

Solution,— -It is plain that 8 yds. has the same ratio to 20 yds. 
as the cost of 8 yds., riz : t06, has to the cost of 20 yds. That is, 
8 yds. : 20 yds. : : $96 : to the cost of 20 yds. 
Now$96X20=$1920; and il920-r8=$240. Ans, 

10. If 36 men will consume a certain quantity of flour in 20 

, lays, how long will it take 60 men to consume it ? 

' Noie.^ Since th6 answer is days, we put the given days for the third term. 
Theri, at the flour wilf not last 50 men so long as it will 35 men, we put the 
■maUer number of men for the second term, and the larger for the first 

Operation, 

Men. Men. Days. 

60 : 35 : : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

60) 700 gether, and divide the product by the first 

14 days. Ans. term, as in the l€ist example. 
Proof.— 60X14=36X20. (Art. 498.) 

503* From the preceding illustrations and principles, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Pl<iee that number for the third term, which is of the same 
kind as the answer or number required, 

11. Then, if by the nature of the question the answer must be 
greater than the third term, place the greater of the other two num^ 
hers for the second term ; but if it is to be less, place the less of the 
other ttoo numbers for the^eond term, and the other for the first, 

III. Finally, multiply the second and third terms together, divide 
the product by the first, and the quotient will be the answer in the 
same denomination as the third term. 

Proof. — Multiply the first term and the answer together, and 
if the produx:t is equal to the product of the second and third terms, 
the work is right. (Art. 600.) 

Qvirr.— 403. In anranging the terms in simple proportion, which number is put for the 
thM tem % How armnse the other two Bumben 1 Having stated the question how is th« 
ant wer found 3 Of what d >noinination is the answer Y Bow is simple vtovocttem. ^9c(^'<i«IA 
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IkmtmstraHon. "If fi>iir numbera aie proportional, we hay« seen that the 
product of the means is equal to the product of the extremes ; (Art. 498 ;} there* 
fore the predict of the secoiid and tkird texms myst be equal to that of the first 
and fourth. But if the product qf two factors is divided by one of thein, the 
quotient will be the other; (Art. 156;) consequently, when the first three 
ierins of a proportion are given, the product of the second and third terms di- 
vided by thc^rs^, must give the fourth term or answer. 

The object of placing tha^ number, which is of the same kind as the answer, 
for the third term, instead of the second, as is sometimes done, is twofold : let, 
it avoids the necessity of the Rule of Three Inverse ; 2d, the third term, 19 
many cases, has no ratio to the first; consequently it is inconsistent wUh 1^ 
principles of proportion to put it for the second term. Thus, in the nintl| ex- 
ample, if we put $96 for the second term, it would read, 8 yds. : $96:: 20 
yds. : $240, the answer. But a yard can have no ratio to a dollar ; for one 
sannot be said to be greater nor less than the other. (Art. 4761 Obs. 2.) 

Obs. 1. If the first and second terms are compound numbers, reduce them 
to the lowest denomination mentioned in either, before the multiplication or 
division is performed. 

When the third term contains different denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2. The process of arranging the terms of a question for solution, or pat- 
ting it into the form of a proportion, is called slating Ihe question. 

3. Questions in Simple Proportion, we have seen, may be solved by 
A/ioIijsis. After solving the following examples by proportion, it will be an ex* 
.*ellent exercise for the student to solve them by analysis. (Art. 462. Obs. 2.) 

11. If 16 ban-els of flour cost $112, what will 129 barrels cost? 

12. If 40 acres of land cost $540, what will 97 acres cost? 

13. If 641 sheep cost $1923, what will I0 sheep cost? 

14. At the rate of 155 miles in 12 days, how far can a man 
travel in 60 days ? 

15. How much hay, at $17.50 per ton, can. you buy for $350 ? 

16. If $45 buy 63 lbs. of tea, how much will $1640 buy ? 

17. If 90 lbs. of pepper are worth 72 lbs. of ginger, how many 
lbs. of ginger are 64 lbs. of pepper worth ? 

18« A bankrupt compromised with his creditors, at 64 ets. on a 
dollar ; how much will be receivoi on a debt of $2563.50 ? 

19. An emigrant has a draft for. £1460 sterling: how much It 
it worth, allowing $4.84 to a pound ? 

^TBST.— 0&«. (fUieiirst and second term^ contain different denomlaati as» how pro- 
ceed 1 Wlien the tk Ird term contains dUiejr^nt. denominations, what is to lie Jiya» Y Wlial 
I9 meant o]^ stating a question 1 <* 
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SIMPLE PROPORTION BY CANCELATION. 
20. If 72 tons of coal cost (648, how much will 9 tons cost ? 

Operation, Having stated the question as be- 

Tons. Ton*. Dolls. fore, we percelvc the factor 9 is com- 

t% : ^ \: 648 : Ans. * ^i « ^ * * i 

'^^ , mon to the first two terms, and 

therefore may be canceled. (Art. 
161.) 



8 : 1 
Now |648-r8=$81. Am, 



Of thus, — ~ — ssthe answer. (Art. 603.) 
72 ^ _ 

„^ 9X648 ^X648 ^^,' , u r rr 

But — z — =-t::i — =$81, the same as before. Hence, 

. 72 ttfi 

504. When the first term has factors common to either of 
the other two terms. 

Cancel the fact(yrs which are common, then proceed according to 
the rule above, (Arts. 151, 221.) 

Proof. — Place the answer in the denominator, or on the left of 
the lyerpendicular line, as the case may be, and if the factors of the 
divisor exactly cancel tliose of the dividend, the work is rifjht, 

Obs. 1. The question should be stated, before attempting to cancel the com* 
mon factors. When the terms are of diflferent denominations, the reduction 
of them may sometimes be shortened by Cancelation, 

2. Instead of points, it may sometimes be more convenient lo place a per- 
ficndicular line between the first and second terms, as in divjsion of fractions. 
(Art. 231.) In this case the third term should be placed under the second, 
with the sign of proportion ( ; : ) before it to denote its origin, and its relation 
11 the fourth term or the answer. 

3. It will be perceived that cancelation is applicable in Simple Proportion to 
all those examples^ whose first term has one or more factors common to either 
of the other terms. 

21 If 24 yds. of doth cost |6d« what will 32 yds. cost ? 

Ojyeration, 

t/i yds. )^0 yds., 40 When arranged in this way, th 

_$ ::|0$, 21 question is read, 24 yds. is to 320 

Ans. |$21 X40 ^840. yds., as |63 is to the answer required 

22. If 20 bu. of oats cosW£l, how much will 2 quaris coat 2 
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23. Tf 12 bbls. of flour cost $88, what will 108 barrels cost^ 
24/ If 30 cows cost $480, what will 173 cows cost? 

25. If a man can travel 240 miles in IG days, how f&r can he 
travel in 29 days ? 

26. If 48 men can build a ship in 84 days, how long would it 
take 1 6 men to build it ? 

27. If i of a ton of hay costs £^, what will -j of a ton cost ? 

ton. ton. £ 

Solution. — \ : i : : f : Ans. Now,+XiXi=JC2 Arts, Hence, 

505* If the terms in a proportion are fractional, the question 

is stated, and the answer obtained in the same manner as if they 

were whole numbers. 

Obs. When the first and second terms are fractions, we may reduce them to 
B common denominator, and then employ the numerators only ; for the ratio 
of two fractions which have a common denominator, is the same as the ratio 
of their numerators. (Art. 487. Obs. 2.) 

28. If f of a cord of wood cost $1.35, what will f of a cord 

cost ? 

20. If f of a yard of ber^ge cost 6 shillings, what will f of a 
yard cost ? 

30. If f of a yard of sarcenet cost f of a dollar, what wUl 3f 
yds. cost ? 

31. If 5 of a pound of chocolate cost -}■ of a dollar, what will 
25i pounds cost ? 

32. What will 165 melons cost, at f of a dollar for 5 melons? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, 6, and C, in proportion to the numbers 
7, 5, and 3 : how much land would each receive ? 

Solution, — Since the several parts are to be proportional to the 
numbers 7, 6, and 3, the sum of which is 15, it is evident that the 
sum of all the given numbers is to any one of them, as the whole 
quantity to be divided to the part corresponding to the numbei 
used as the second term. 

That is 15 : 7 : : 420A. to A's share, which is 196 acres; 

Also 15:5:: 420A. to B*s " " « 140 acres ; ^ 

And 16 : 3 : : 420A. to C's " " « 84 acres. 

Pboof.— 196+140+84^420A. t}i8 given number. (Ax. 11.) 
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ft06» Hence, to divide a given number or quantity into parts 
«rhich shall be proporUor^l to any given numbers^ 

Place the whole number or quantity to he divided for the third 
term, tlie sum of the given numbers for tlie first term, and each of 
the given numbers respectively for the second; then multiply arji 
divide as before, (Art 603.) 

31 A farmer wishes U mix 100 bushels of provender of oats 
•nd com in the ratio of 3 to Y : how many bushels of ^lach mu3t 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and 1 of tin: 
how much of each ingredient will be used in making a bell which 
weighs 2567 pounds ? 

36. Gunpowder is composed of 76 parts of nitre, 14 of char- 
coal, and 10 of sulphur : how much of each of these ingredients 
will it take to make a ton of powder ? 

37. If 40.12 lbs. of sugar are worth $5.13, how much can be 
bought for $125,375? 

38. The Vice-President's salary is $5000 a year : if his daily 
expenses are $10, how much can he lay up ? . 

39. If f lb. of snuff cost £^, what will 150 lbs. cost? 

40. If ■} of f of -f of a sloop cost $1500, what will the whole cost? 

41. If -J- of f of an acre of land on Broadway is worth $8200, 
how much is i of f of an acre worth ? 

42. A man bought f of a vessel and sold f of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which is 
7 ft. 6 in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft. 
2 in. in circumference, turn round in going the same distance ? 

45. There are two numbers which are to each other as 12 to 
84, the smaller of which is 75 : what is the larger ? 

46. What two numbers are those which are to each other, as 
5 to 6, the greater of which is 240 ? 

47. If two numbers are as 8 to 12, and the less is 320, what 
b the sweater ? 
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48. There are two flocks (tf sheep which aire to each other as 15 
to 20, and the greater contains 500 : how many does the less con- 
tain? 

49. An express traveling CO miles a day had been dispatched 
5 days, when a second was sent after him traveling 75 miles a 
day : how long will it take the latter to overtake i.ne former ? 

60. A fox has 150 rods the start of a hound, but the hound 
|ui\s 6 rods while the fox runs 6 rods : how far must the hound 

un before he catches the fox ? 

61. A stack of hay will keep a cow 20 weeks, and a horse 15 
weeks : how long will it keep them both ? 

62. A traveler divided 60s. among 4 beggars in such a man- 
ner, that as often as the fii*st received 10s., the second received 
f^., the third 8s., and the fourth 7s. : what did each receive ? 

63. Pure water is composed of oxygen and hydrogen in the ratie 
of 8 to 1 by weight : what is the weight of each in a cubic foot 
of water, or 1000 ounces avoirdupois ? 

COMPOUND PROPORTION. 



' > : : 12 : 3, is a compound proportion. 



507 Compound Proportion is an equality between a com^ 
pound ratio and a simple one. (Arts. 479, 480.) 
Thus, 6 
Into . 4 
That is, 6X4 :3X2 : : 12 : 3 ; for, 6X4X3=3X2X12. 

Obs. Compound proportion is chiefly applied to the solution of excmj let 
which would require two or more stalemetUs in simple proportion. It is some- 
times called Double Rule of Three, 

Ex. 1. If 8 men can reap 32 acres in 6 days, how many acres 
can 12 men reap in 15 days? 

Suffffestian. — ^When stated in the form of a compound propoT" 
Hon, the question will stand thus : 

8m. : 12m. 

6d. : 15a. 
That is, the product of the antecedents 8X6, has the same 



n. ) , 

> : : 32 A. : to the answer. 

I. S 



QtTiiT.— 507. What is eomponnd proportion 1 Oha. To what is tt cUefl^ rppIMr 
What Is it somfitluiea called 1 
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ratio tc the product of the consequents 12X15, as 82 has to the 
answer ; o* simply, 8 into 6:12 into 15 : : 32 : to the answer. 

Operation, The product of the numbers 

32 X 12 X 15=5760, standing in the 2d and 3d places 

And 8X 6=48. divided by the product of those 

Now. 6760-7-48=120. standing in the first place, will 

Ans. 120 acres. give the answer. 

NtO^. —The learner will observe that it is not the ratio of 8 to 12 alone, 
oor tliat of 6 to 15, which is equal to the ratio of 32 to the answer, as it it 
sometimes stated ; but it is the ratio compounded of 8 to 1^, and G to 15, which 
is equal to the ratio of 32 to the answer. Thus, 8x6 : 12X15 : : 32 : 120, the 
answer. A compound proportion when stated as above, is read, " the ratio of 
8X6 is to 12X15 as 32 is to the answer.** 

2. If 6 men can earn £42 in 60 days working 8 hours per day, 
how much can 10 men earn in 84 days working 12 hours a day? 

Odctcl tvofh 

, . ' State the question, then 

6m. : 10m. ) u- i j i- j 

eod. : 84d. [ : : £42 : to Ans. ^"^^^1 ^^ <1»"«J«' " 
.8hrs. : 12hrs. ) 

10X84X12X42=423360; and 6X60X8=2880. 
Now. 423360—2880=147. Am. £147. 

508* From the foregoing illustrations we derive the follow- 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number which is of the same kind as tfie answer 
required for the third term, 

II. Then take the other numbers in pairs, or two of a kind, and 
arrange them as in simple proportion, (Art. 603.) 

III. Finally, multiply together all the second and third terms, 
divide the result by the product of tlie first terms, and the quO' 
iient will be the fourth term or answer required. 

QvKflT.— 506. In stating a question in compound proportion, which numberdo you put fbr 
the third tsmi 1 Howaxnags the oHmnt numbers? Having stated tlie questton, how is 
the answer fooid ^ 
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Proof. — Multiply the answer into all of the first terms or- aisle- 
cedents of the first couplets, and if the product is equal to the con^ 
tinued product of all the second and third terms, t/ie work is right, 
(Art. 498.) 

Ob8. 1. Among the given numbers there is but one which is of the Baara 
kind as the answer. This is sometimes ccdled the odd term, and is always to 
be placed for the thirc term. 

2. If the aTUecedent and consequent of any couplet are compound numbers, 
tfic^ must be reduced to the lowest denomination mentioned in either, before 
die multiplication is performed. When the third term contains diflerent do-' 
nominations, it must also be reduced to the lowest mentioned in it. 

3. Questions in Compound Proportion may be solved by AiuUysis ; also by 
Simple ProparlioTif by making two or more separate statements. 

3. If 12 horses can plough 11 acres in 5 days, how manj 
horses can plough 33 acres in 18 days? 

4. If a man walking 12 hours a day, can travel 250 miles in 10 
days, how long will it take him to travel 400 miles, if he walks but 
10 hours a day ? 

6. If 40 gallons of water will last 20 persons 6 days, how 
many gallons will 9 persons drink in a year ? 

6. If 16 laborers can earn £15, 12s. in 18 days, how many 
laborers will it take to earn £35, 2s. in 24 days ? 

COMPOUND PROPORTION BY CANCELATION. 

7. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in 72 days, working 8 
hours a day ? 

Statement. 
45d • '72d ) ^^■* 
12h«. ; 8h«. f : : 60 = to t»»e ««»s^«i". That is, 

^,2 4 
72X8X60 *^X8X|0^,, ^^^^. Hence. 
45X12 0Xlt 



QuKST.— How are questions in compound proportion proved T Ob». Amoog th* ffinm 
numbers, how many are of the same Iclnd as the aoiwer 1 Can questions in eompooni 
proportion be solved in any other way 1 
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509. When the first terms have factors common to the see- 
ond or third terms. 

Cancel the factors wMch are common, then div de the product of 
those remaining in the second and third terms hy the product of 
those remaining in the first, and the quotient mil be the answer. 

pROdF. — Place the ansioer in the denominator, or on the left of 
4he perpendicular line, and if the factors of the divisor and dividend 
exactly cancel each other, the work is right, 

Obb. 1. Instead of placing points between the antecedents and consequent! 
ef the left hand couplets of the proportion, it is sometimes more conYcnient to 
pttt a perpendicular line between them, as in division of fractions. (Art. 23*2. j 
This will bring all the terms whose product is to be divided on the right of the 
line, and those whose product 19 to form the divisor, on the left. In this case 
the third term should be placed below the second terms, with the sign of pro- 
portion (: :) before it, to show its origin, and its relation to the answer. 

3. It will be obseived that Cancelation can be applied in Compound ?«><• 
pwtion to all those examples whose ^r5^ terms have factors common to die 
second terms, or to the ikird term. 

8. If 24 men can saw 90 .cords of wood in 6 days, when the 
days are 9 hours long, how many pords can 8 men saw in 36 
days, when they are 12 hours long? 

Operation, 



. 0hrs. 



Ans, 



$^d., 2 
12hrs. 

c, 10 



2X12X10=240 cords. 

9. If 6 men can make 120 pair of hoots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 
working 10 hours a day ? 

10. If 12 men can build a wall 30^ft. long, 6 ft. high, and ' 
ft. thick, in 18 days, how long will it take 36 men to biuld on. 
860 ft. long, 8 ft. high, and 6 ft. thick 

11. If a horse can travel 120 miles in 4 days when the day 
we 8 hours long, how far can he travel in 30 days when the days 

are 10 hours long ? 

' . — ' ' — - 

0,nisT. — 509. When the first tenns have &ctors cominca to the secoad or thifd tcnn% 
bow pitiqeed 1 
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12. If $250 gain $30 in 2 years, what will be the intei^est of 
♦760 for 6 years ? 

13. What will be the mterest of $500 for 4 years, if $600 will 
gain $42 in 1 year ? 

14. If $360 gain $14.40 in 8 months, what will $4800 gain ia 
82 months ? 

15. If a family of 8 persons spend $200 in 9 months, how 
much will 18 persons spend in 12 months? 

16. If 15 men, working 12 hours a day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 hours a day, to 
boe 96 acres, 6 men being equal to 10 boys ? 

CONJOINED PROPORTION. 

5 10» When each antecedent of a compound ratio b equ€d m 

Ydlue to its consequent, the proportion is called Conjoined PropoT' 

turn. 

0b8. Conjoined Proportion is often called the chmn rule. It is chiefly used 
m compaiuig the coins, weights and measures of two countries, through the 
medium of those of other countries, and in the higher operatbns of ex- 
change, the odd term 13 aometimea called ihe demand. 

17. If 20 lbs. United States make 12 lbs. in Spain ; and 15 lbs. 
Sp£un 20 lbs. in Denmark ; and 40 lbs. Denmark 60 lbs. in Russia: 
how many pounds in Russia are equal to 100 lbs. U. S. ? 

Operation, Arrange the given terms in 

20 lbs. U. S.=l 2 lbs. Spain pairs, making the first term the 

15 lbs. Spain =: 20 lbs. Den. antecedent, and its equal the 

40 lbs. Den. =60 lbs. Rus. consequent; then since it is 

How many lbs. R.=100 lbs. U. S. required to find how many of 

the last kind are equal to a 
given number (100 lbs.) ofihe first, place the odd term or de- 
siand under the consequents. 

Then, 20X16X40: 12X20X60:: 100: Ans. * 

Cancel the factors commoD 
to both sides, and the prodult 
of those remaining on the right 
divided by the product of those 

on the left, is the answer. 



is ?0 


12 


x$ 


20 


10,40 


. $0,H 




: : 100, 10 


Jna, 


12X10=120 IbB. 
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611* From these illustrations we derive the following 

RULE FOR CONJOINED PROPORTION. 

I. Taking the terms in pairs, place the first term on tlie left of 
the sign of equality or a perpendicular line for the antecedent, and 
its equal on the right for the consequent, and so on. Then, if th$ 
answer is to he of the same kind as the first term, place the odd 
term under the antecedents ; but if not, place it under the conse* 
pients. 

II. Cancel the factors com/mon to both sides, and if the odd term 
fells under the consequents, divide the product of the factors re- 
maining on the right by the product of those on tlie left, and the quO' 
iient will be the answer ; but if the odd term falls under the ante- 
cedents, divide the product of the factors remaining on tlie left by 
the prodiict of those on the right, and the qtiotient will be the 
answer, 

'Proof,— Heverse the operation, taking the consequents for the 
antecedents, and the answer for the odd term, and if the result thus 
obtained is the same as the odd term in the qiven question, the work 
is right, 

Obs. In arranging the terms, it should be observed that the first afUecedent 
and the last consequent will always be of the same kind, 

18. If 100 lbs. United States, make 95 lbs. Italian ; and 19 lb\i. 
Italian, 25 lbs. in Persia ; how many pounds in the U. S. are 
equal to 50 lbs. in Persia? ^n*. 40 lbs. 

19. If 10 yds. at New York make 9 yds. at Athens; and 90 
yds. at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 60 yds. at New York ? 

20. If 50 yds. of cloth in Boston nre worth 45 bbls. of flour in 
Philadelphia; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at New Or- 
leans are worth lOp yds. of cloth in Boston ? 

21. If $18 U. S. are worth 8 ducats at Frankfort; 12 ducatf» 
at Frankfort 9 pistoles at Geneva ; and 50 pistoles at Geneva, t? 
rupees at Bombay : how many rupees at Bombay are equal ti 
•100 United States ? 



> 
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SECTION XV 

DUODECIMALS. 

Art. 5 1 2* Duodecimals are a species of compound nmnl^ers, 
the denominations of which increase and decrease uniformly in a 
twelvefold ratio. The denominations are feet^ inches or primes, 
seconds, thirds, fourths, fifths, <fec. 

Note. — The term duodecimal is derived from the Latin numeral dHodedm, 
which signifies twelve, 

TABLE. 

12 fourths ("") make 
12 thirds 

12 seconds " 

12 inches or primes " 

Hence 1' =iV of 1 foot. 

1" =V^ of 1 in., or T^y 6f tV of 1 ft.==TiT of 1 ft. 

l'"=-tV of V, or tV of 1^5 of T^ of 1 ft.=TYVff of 1 ft. 

Obs. The accents used to distinguish the different denominations below feet, 
are called Indices, 

513* Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts, 300, 302.) 

MULTIPLICATION OP DUODECJ^ALS. 

514* Duodecimals are principally applied to the measurement 
of surfaces and solids, (Arts. 285, 286.) 

Ex. 1. How many square feet are there in aboard 12 ft. 7 in. 
long, and 4 ft. 3 in. wide ? 

Quest.— 512. What are duodecimals 1 What are the denominations 1 J^Tote. W hat ii 
the meaning of the term duodecimal ? Repeat the Table. Obg. What are the accents 
ealled, which are used to distinguish the different denominations 7 513. How are duoded* 
|Bals added and subtracted 1 514. To what are daodeclmaU chiefly applind 1 



Ope^ 


uiion. 


12 ft. 


V 


4 ft. 


3' 


50 ft. 


4' 


3 ft. 


1' 9" 



Arts. 612-515.] duodecimals 335 

"f\*e first multiply each denomination of the 
multiplicand by the feet in* the multiplier, be- 
ginning at the light hand. Thus, 4 times V 
are 28', equal to 2 ft. and 4'. Set the 4 
under inches, and carry the 2 feet to the next 
• ^ 'j;' — ^, — ~7 product. 4 times 12 ft. are 48 ft. and 2 to 

carry make 60 ft. Again, since 3'=Tflr of ■ 
ft. and 7'=T^ of a ft., 3' into 7' is tVt of a ft.=21", or l'and'9' 
Write the 9" one place to the right of inches, and carry the 1' to 
thi& next product. Then 3' or -ft of a ft. multiplied into 12 ft.=r 
fj of a ft., or 36', and 1' to carry make 37' ; but 37'=3 ft. and 1^ 
Now adding the partial products, the sum is 53 ft. 5' 9". 

Oas. It wiilbeseen from this operation, that feet multiplied into feet, prt^ 
duce feet ; feet into inches, produce inches ; inches into inches, produce 
seconds, &c. That is, the product of any two factors has as many accents a« 
the factors themselves have. Hence, 

5154Ko find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum wUl be 
the index of their product 

Thus, feet into feet, produce feet; feet into inches, produce 
indies ; feet into seconds, produce seconds ; feet into thirds, pro* 
duce thirds ; &c. 

Inches into inches, produce seconds ; inches into seconds, pro- 
duce thirds ; inches into fourths, produce ffths, &c. 

Seconds into seconds, produce/owr^/« ; seconds into thirds, pro- 
duce Jiflhs ; seconds into sixths, produce eighths, &c. 

Thirds into thirds, produce sixths ; thirds into fifths, produce 
eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fourths, produce eighths ; fourths into eighths, pro- 
duce twelfths, &c. 

Note. — The fotf.is Considered the unit and has no index, 

QnisT.— 615. How find the denomination of the product In duodecimals 1 What do'flMt 
Into feet produce 1 Feet into Inches) Feet into seconds ? What do inches into Inchea 
produce ? Inches into thirds 1 Inches into fourths ? Seconds into seconds ? Seconds 
Inlo thirds 1 Seconds into eighths 1 Thirds isl ) thlxds 1 Thiids into sixths 1 
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516* From these illustrations we ieaAve the following 

RULE FOR MULTIPLICATION OF DUODECIMALS. 

1. Place tJie several terms of tfte multiplier under the eorrespcnd* 
ing tenns of tlie multiplicand, 

r II. Multiply each term of the multiplicand hj each term of the 

multiplier S€2xirately, beginning with tlie lowest denomination in the 

multiplicand, and tlte highest in the multiplier, and write the first 

figure of each partial product one place to tlie right of t/iat of the 

preceding product, under its corresponding denomination. (Art. 515.) 

III. Finally, add the several partial products together, carrying 

I for every 12 both in multiplying and adding, and tite sum mil 

be tJie answer required. 

UBS. 1. It is sometimes asked whether the inches in duodecimals, are tineaff 
square y or cubic. The answer is, they are neilker. An i^ich is 1 twelflk of a 
foot Hence, in measuring surfaces an inch is iV of a square foot; that is, a 
surface 1 foot wide and 1 inch long. In measuring solids, an inch denotes -^ 
of a cubic foot. In measuring lumber, these inches are commQi|||r. called car- 
peuler^s hicJies. 

2. Mechanics, also surveyors of wood and lumber, in taking dimensions of 
their work, lumber, &c., often call the inches vl fractional part of a foot, and 
then find the contents in feet and a. fraction of a foot Sometimes inches are 
regarded as decimals of a foot. 

3. We have seen that one of the factors in multiplication, is always to be 
considered an abstract number. (Art. 82. Obs. 2.) How then, can feet be 
multiplied by feet, inches by inches, &c. 

It should be observed, that When one geometrical quantity is multiplied by 
another, some particular exfe7U is to be considered the unit. It b immaterial 
wlial this extent is, provided it remains the same in the dilferent parts of the 
same calculation. Thus, if one of the factors is one fool and the other half a 
foot, the former being 12 in., and the latter 6 in., the product is 72 in. Though 
it would be nonsense to say that a given length is repeated as often as aiwlfu^ 
is l^riigy yet there is no impropric^ in saying that one is repealed as many times 
as there are feet or inches in another. 

4. On the principles of duodecimals, it has been supposed that pounds 
shillings, pence, and farthings can be multiplied by pounds, shillings, pence, 
and fartliings. But it may be asked, what denomination shillings multi[»lied 
by pence, or pence by farthings, will produce 1 It is absurd to say that 
2s. and Od. is repealed 2s. and Gd. tiTnes, .^ 

Qi:e8T.--516. What is the rule for mulUplicatlon of duodecimals 1 Ob*. What kind of 
Inches aze those spitken of in nif * vuring sarfaoes by duodecimals 1 In measttf^Rg solidsl 
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Ex. 2. How many square feet are there in a piece of marbto 
9 ft. 1 in. 2" long, and 3 ft. 4 in. 7" wide ? * 

Note. — It is not absolutely necessary to begin to niultiply by the highest de- 
nomination of the multipli^, or to place the lower denomination tothe right of 
the multiplicand. The result will be the same if we begin with the lowest de- 
nomination of the multiplier, and place the first figure of each partial product 
under the figure by which we multiply. 



Common Metliod, 




Second Method. 


9 ft. V 2' 




9 ft. V 2'- 


3 ft. 4' V 




« 3ft. 4' 7' 


28 ft. 9' 6" 




5' 7" 2'" 2"" 


3 ft. 2' 4" 8'" 




3 ft 2' 4" 8'" 


6' 7" 2'" 


2'"' 


28 ft. 9' 6" 



Am. 32 ft. 6' 6" 10'" 2"". ^iw. 32 ft. 6' 6'* 10'" 2"" 

3. How many square feet are there in aboard 15 ft. 7 in. loDg^ 
and 1 ft. 10 in. wide ? 

4. How*inany cubic feet in a stick of timber 15 ft. 3 in. long» 

2 ft. 4 in. wide, and 1 ft. 8 in. thick ? 

6. How many cubic feet in a block of granite 18 ft. 5 in. long» 
4 ft. 2. in. wide, and 3 ft. 6 in. thick ? 

6. How many square feet in a stock of 10 boards, 15 ft. 8 in, 
long, and 1 ft. 6 in. wide ? 

7. How many square feet in a stock of 15 bom'ds, 20 ft 3 im 
long, and 2 ft. 5 in. wide ? 

8. Multiply 16 ft 3' 4" by 6 ft 5' 8" 10'". 

9. Multiply 20 ft 4' 8" 5'" by 7 ft 6' 9*' 4" . 

10. Multiply 18 ft 0' 5'- 10'" by 4 ft. 8' 7" 9'". 

11. Multiply 50 ft 6' 0' 2'" 6"" by 3 ft 10' 5". 

12. How many cords in a pile of wood 50 ft. 6 m. long, 8 ft 

3 in. wide, and 7 ft 4 in. high ? 

18. If a cistern is 30 ft. 10 in. long, 12 ft 3 in. wide, and ID ft 
2 in. deep, how many cubic feet will it contain ? 

14. What will it cost to plaster a room 20 ft. 6 in. long, 18 ft 
wide, and 10 ft. high, at 12^. cts. per square yard ? 

15. How many bricks 8 in. long, 4 in. wide, and 2 in. thicl^ 
win make a wall 50 ft long, 10 ft high, and 2 £t 6 in. tliiok I 
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SECTION XVI. 

EQUATION OF PAYMENTS. 

Art 517 Equation of Patments is the process of findhig 
he equalized or average time when two or more payments due at 
liferent times, may he made at once, without loss to either party. 

Obs. The equalized or average time for the payment of several debts, due at 
different times, iis often called the Tnean time. 

i 

518* From principles already explained, it is manifest, when 
the rate is fixed, the interest depends hoth uppn the j?nnei|>aZ and 
the time. (Art. 404.) Thus, if a given principal produces a cer- 
tain interest in a given time. 

Double that principal will produce twice that inter€^ ; 
Half that principal will produce half that interest ; &c. ' 
In double that time the same principal will produce ttme that 
interest ; 

In halfihsX time, AaZ^that interest; <S&c. 

519* Hence, it is evident that any given principal will pro* 
duce the same Interest in any given time, as 

One half that principal will produce in double that time ; 
One third that principal will " " thrice that time ; 
Ttvice that principal will " " half that time ; 

Thrice that principal will " " a third of that time ; Ac 

For example, at any given per cent. 

The int. of $2 for 1 year, is the same as the int of $1 for 2 yrs. ; 
The int. of $3 for 1 year, " " " $1 for 3 yrs. ; Ac 

The int. of $4 for 1 mo. " " " $1 for 4 mos. ; 

The int. of $5 for 1 mo. " " " $1 for 5 mos. ; <kc 

QvBaT.— 517. Wh^t Is equation of payments 1 Ob». What is the average time for She 
payment of several debts sometimes called 1 518L When the la'/e is i&ied, upon wha 
does the Interest depentf ^ 



580* 7%e kitereft, ihere/Bire^ of any given principal far 1 y$aff 
or 1 moiUh^ dbc., is the name, as the interest of Vdollarforas many 
years, or months, as there are dollars in the given principal, 

Ex. 1. Suppose you owe a man $15, and are to pay him $5 in 
10 months, and $10 hi 4 months, at what time may both pay« 
ments be made without loss to either party ? 

Analysis, — Since the interest of $5 for 1 month is the same as 
the interest of $1 for 5 months^ (Art. 519,) the interest of $5 for 
10 months must be equal to the interest of $1 for 10 times 5 
months^ And 5 mo. X 10 ==50 mo. In like manner the interest 
of $10 for 4 months is equal to the interest of $1 for 4 times 10 
months; and 10 mo. X 4=40 months. Now 50 months added to 
40 months make 90 nionths ; that is, you are entitled to the use 
of $1 for 90 months. But $1 is i>f of $15, consequently you are 
entitled to the use of $15, -^ of 90 months, and 90-7-15=6. 

Ans. 6 months 
Proof 
The mterest of $5 at 6 per cent, for IQ mo. is $5 X.05=:$.25 
The interest of $10 « " " 4 mo. is $10 X. 02= .20 

Sum of both $.45 

The interest of $15 at 6 per cent, for mo. is 15 X. 03 =$.45. 

621 • From these principles we derive the following general 

RULE FOR AQUATION OF PAYMENTS. 

First multiply each debt by the time before it becomes due ; then 
divide the sum of the products thus obtained by the sum of the debts^ 
and the quotient wUl be the average time required, 

Obs. 1. If one of the debts m paid d^mm, its product will be nothing; biu 
in finding the mm of the debts, this payment must be added with the others. 
j 2. When there are months and days, the months most be reduced to days, 
' or the days*to the fractional part of a month. ^ 

3. This rule b based upon the supposition that discount and interest paid in 
tdvance are equal. But this is not exactly true; consequently, the rule, 
though in general use, is not strictly accurate. (Art 432. Obs. 1.) 



acisT.— 531. What is ths rule for eqaatloa of paymsnts I 

16* 
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2. If yoa owe a roan $60, payaUe in 4 mcmthf^ $120 payable 
in 6 months^ and $180 payable in 3 months, at what time Boaj 
you justly pay the whole at once ? 

Operation. 
$ 60X4 = $240, the same as $1 for 240 months. (Art 520.) 
$120X6 = $720, " ." "$1 for 720 " 
$180 X 3 = $540, " *' " $1 for 640 " 

$360 debts. $1500, sum of products. 
Now 1500-h360=4i months. Am. 

3. A merchant bought one lot of goods for $1000 on 5 months ; 
another for $1000 on 4 months ; another for $1500 on 8 months: 
what is the average time of all the payments ? 

4. If a man has one debt of $150, due in 3 months; anothei 
of $200, due in H months ; another of $500, due in 7^ months : 
what is the average time of the whole ? 

5. A man bought a house for $3500, and agreed to pay $500 
down, and the balance in 6 equal annual instalmeatfr: at what 
time may he pay the whole ? 

6. If you owe one biU of $175, due in 30 days ; another of $81, 
due in 60 days ; another of $120, due in 65 days, and another of 
$200, due in 90 days : when may you pay the whoH at once ? 

PARTNERSHIP. 

522* Partnership is tlie associating of two or more individ- 
uals together for tlie transaction ofbtisiness. (Art. 464.) The per- 
sons thus associated are called partners; and the association 
itself, a company or firm. 

The money employed is called the capital jot stock ; and the 
profit or loss to be shared among the partners, the dividend. 

Case I. — Wlien stock is employed an equal length of time. 

Ex. 1. A and B formed a partnership ; A furnished $600 cap- 
ital, and is $900 ; they gained $300 : what was each partner's 
share of the gain ? 

QrBST.— %!3. %Vhat Is i»rtnersh1p 1 What are the persona thas assoeiftted called T 
What Is the association Itself called 7 What is the money employed called 1 What Ik* 
pmftlorkMsl 
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Analysis, — Sinee tbe whole stock is 1600+1900 =$1500, A'l 
fwtrt of it was -ftyk-=f, and B*s part was -rtftftr^f- Now since 
A put in f of the stock, he must have -f of tiie gain ; and (300 
X-f=$120. For the same reason B must have f of the gain; 
and $300xi=*l80. 

Or» we may reason thus : As the whole stock is to the whole 
gain or loss, so is each man's particular stock to his share of 
the gain or loss. 

Tliat is, $1500 : $300 : : $600 : A's gun ; or $120. 
And $1500 : $300 : : $900 : B's gain ; or $180. 

PBooF.--4l20+$180=r$300, the whole gain. (Art. 21. Ax. It.) 

6 S3* Hence, to find each partner's share of the gain or lossy 
when the stock of each is employed for the same Ume, 

Multiply each man's stock by the tclvole gain or loss ; divide the 
product by Hie wliole stock, and tiie quotient will he his share of the 
gain or loss* 

Or, make each mxLrCs stock the numerator, and the whole stock 
the denominator of a common fraction ; multiply the gain or loss 
hy the fraction which expresses each man*s share of the stock, and 
the^produet will be his share of the gain or loss. 

Proof. — Add the several shares of the gain or loss together, and 
if the sum is equal to the whole gain or loss, the work is right, 
(Art. 21. Ax. 11.) 

Obs. 1. Thepfeceding case is often called Single Fellowship. But since a 
fwrtnership is necessarily composed of two or m^r^lndividuals, it is somewhat 
iliflicuk to see the propriety of calling it single. 

2. This rule is applicable to qaestions in Bankruptcy, and all other opera- 
tions in which there is to be a division of property in specified proporUtnis, 
fArU. 405, 466.) 

2. A, B, and formed a partnership ; A put in $1200 of the 
capital, B $1600, and C $2000; they gamed $960:4prhat was 

each man's share of the gain ? 

^ 

QriiT.— 533. flow Is each iDan*8 share of the gSIn or loss fonadf when the stock tt 
meh Is emfrioycd for the same time ? How Is the opentkm pnnred 7 Ofr«. W'hU is li 
someltaies called ? To what Is this nils apptlicabls 1 
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8. A, B, and C entered into partnerebip ; A furnished $2350, 
B $3200, and $1820; they lost $860 : what ^as eacl: man's 
share of the loss ? 

4. A bankrupt owes A $2400, B $4600, C $6800, and D $9000 ; 
his whole effects are worth $11200 : how much will each credited 
receive? 

5. A, B, C, and D, engaged in an adventure ; A put in $170, 
B $160, C $140, and D $130 ; they made $3000 : what was each 
man's share ? 

Case II. — When the stocks are employed unequal lengths of time. 

6. A and B formed a partnership ; A put in $900 for 4 months, 
and B put in $4Q0 for 12 months; they gained $763 : what was 
each man's share of the gain ? 

f^ote. — It is obvious that the gain of each depends both upon the capital he 
ftirnished, and the time it was employed. (Art. 518.) 

Analysis. — Since A's capital $900, was employed 4 months, 
his share of the gain is the same as if he had put in $3600 for 1 
month; (Art. 5J9 ;) for $900X4=$3600. Also B's capital 
$400, being employed 12 months, his share of the gain is the 
same as if he had put in $4800 for 1 month; for $400X12= 
$4800. The sum of $3600 and $4800 is $8400. 1%ierefbre,* 
A's share of the gain must be a^=f, 
B's " " « " iW=*. 

Now $763 Xf =$327, A's share. 

And $763 X +=$436, B's share. Hence, . 

524* To find each partner's share of the gain or loss, when 
4iie stock of each is employed unequal lengths 0/ time. 

Multiply each partner's stock by the time it is employed ; make 

each man*s product the numerator, and the sum of the products the 

denominator of a common fraction ; then multiply the whole gain 

or loss h^ach man* s fractional share of the stock, and the product 

cill be his share of the gain or loss, -^ 

Ob8. This case is often called Compound or Double Fellowslup. 

^ ■ ■■,- ■-- ^ m^ _ ■ ■■- ,.. .. - ■■■.. . I ■ ■ - ■■ ^ ■ ■ ■ «i. I ■ ■ ■ ■■ III ■ ■■— 

QvBST.— 534. When the stock of each partner is emidoyed UBeqacI lengths if 
bow Is each man's share found 1 Obs. What is this case sometlmM e& 1'^ 1 



Arts. S!84-527.] AveHACV. ^4M 

7. The firm of X, Y, and Z lost $4600 ; X tad 18200 em- 
ployed for 6 months, Y $2400 for t months, and Z $1800 for i 
inonths : what was each partner's loss ? 

8. A, B, and C hired a pasture for $60; A put in 15 oxen 
for 20 days, B 17 oxen for 16i days, and G 22 oxen for 10 daya: 
what rent ought each man to pay ? 

9. In a certain adventure A put in $12000 far 4 months, then 
adding $8000 he* continued the whole 2 months longer; B put 

n $25000, and after 3 months took out $10000, and continued the 
i^st for 3 months longer; put in $35000 for 2 months, then 
withdrawing f of his stock, continued the remainder 4 months 
]on£rcr ; they gained $1&000 : what was the share of each ? 

GENERAL AVERAGE. 

525* The term General Average, in commerce, signifies th^ 
apportionment of certain losses among the different interests con- 
cerned, when a jmrt of the cargo, furniture, cfec, of a ship haa 
been voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property thus sacrificed is called the jettison, 

526* Losses thus incurred are charged to the skip, the e6>fff0f 
and .the freiffht, pro rata; or according to the valtie of each. 

The contributory interests are to be freed from all charges upon 
them before the average is made. 

Ob8. 1. In estimating the freight, in New York, one-half, bntin most porti 
&ne-4kird is deducted from the gross amount, for seamen's wages, pilotage, and 
other small charges. 

2. In the yaluation of masts, spars, cables, rigging, &c.,of the ship, it is jbu** 
tomary to deduct a, third from the cost of replacing them; thus calling the 
old, two-thirds the valoe of the new, in making the average. 

3. The cargo is valued at the price it would bring at its destined port, after 
the storage and other necessary charges are deducted. The property sacri- 
ficed must be taken into the account as well as that which is saved. 

527* General Average may be calculated both by .Analy8i$ 
and Partnership. (Arts. 464, 522.) 

Obs. 1. Losses arising from the ordinary wear and tear, or from a sacnfice 
made for the safety of the ship only, or a particular part of the cargo, must 
b« borne by tlrd individuab who own the property lost, and not \ij generai 
moerage 
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3. General overage is not allowed, unlem the peril wia immin^nl, and tha 
aacrifice indUpensablc for the safety of the ship and crew. 

10. The ship Minerva from London to New York, had ob board 
a cargo valued at 875000, of which A owned $30000 ; B $27000 ; 
and C $18000; the gross amount of freight and passage money 
was $11040. The ship was worth $40000, and the owner paid 
$620 for insurance on her. Being overtaken by a severe tempest, 
the master threw $18000 worth of A's goods overboard, and cut 
awa}' her mainmast and anchors ; finally, he brought her into 
port, where it cost $2796.75 to repair the injury : what was the 
loss of each owner of the ship and cargo ? 

Oj)eratwn, 
Ship valued at . . • $40000.00 
Less premium for insurance . 520.00 $39480.00 

Cargo worth .... 75000.00 

Freight and passage money . $11040.00 
Less one-half for wages of crew 5520.00 5520.00 

Amount of contributory interests $120000.00 

Goods thrown overboard valued at. $18000.00 

Cost new masts, spars, <&c. • . $2796.75 

Less one third for wear of old . 932.25 1864.50 

Commissions on repairs . • 15.13 

Port duties and incidentals . 120.37 

Amount of loss $20000.00 

Now $20000 X30000-r$120000=$5000, loss of A. 
$20000 X27000-r$120000=$45«0 " B. 
$20000Xl8000-r-$120000=$3000 " C. 
$20000 X39480-r-$120000=|6580 " Ship. 
$20000 X 6520-T-$120000=$920 " Freight 

Proof. — ^Whole loss (Ax. 11.) $20000, the same as above. 

l^ffte, We may also find what per cent, the loss is ; then r.iultiply each 

contributory interest by the per cent. Thus, since SI 20000 lose S-0000, SI will 
Ipgc -TTijVu-ir of S20000; and 20000-|.SI20000=.16f ; that is, the los«is.l6| 
per cent Now S30000X.16|=S5000, A's share of the loss. The loss of the 
others may be found in a sunilar manner. 



EXCr/ANGE OP CVRRENCIBS. 

528* The term currency^ signifies moivty^ or the etniilatin^ 
^medium of trade. 

529* Tlie intrinsic value of the coins of different nations, de- 
pends upon their weight and the purity of the metal of which they 
are made. (Art. 245. Obs.) 

Obs. For the present standard weight and purity of the cokns of the United 
States, see Arte. 245, 246. For that of British coin, see Art. 248. Obs. 

530* The relative value of foreign coins is determined by the 
laws of the country and commercial usage. 

Obs. The legal value of a pound sterling in thi^ country has been di/Terent 
at different times. By act oi Congress, 1799, it was fixed at S4.44|. In 1832 
its value was raised by the same authority to $4.80 ; and in 1842, to $4.84. 

531,« The proce^ of changing money from the denominations 
of one country to its equivalent value in the denominations of an* 
other country, is called Exchange of Currencies, 

Case L-^^Reduction of Sterling to Federal Money, 
Ex. 1. Change £60 sterling to Federal money. 
Solution.^^nce £l is worth $4.84, £60 are worth 60 times as 
much, and $4.84X60=8290.40. Ans. 
2. Change £8, Ts. 6d. to Federal money. 

Operation, We first reduce the 7s. 6d. to the decimal 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £8.375 together, and point oflf the prod- 

$40,535 Ans, uct as in multiplication of decimals. Hence, 

632* To reduce Sterling to Federal Money. * 
Multiply the legal value of one pound, $4.84, by the given num.' 
her of pounds, point off the product as in multiplication of deci" 
mats, and it will he the answer required, (Art. 324.) 

If the example contains shillings, pence, and farthinr s, they v^nst 
he reduced to the decimal of a pound, 

QrBiT.— 538. What h metint bf f arreney f 599. On what does the ir trinsic valie of 
ttie cotni of diflferent countries depend 1 530. How Is the relative value of forelgc coiot 
determined? OUt. What is the value of a pound sterlinf ? 531. What is incint byei 
chaofe of eiurrendes 1 533. How is Sterling money nudaced to Fedmslt 



Obs. 1. The reason of tluB rate is mknamB firom the principle that £5 art 

worth 5 times as much as £1, &C. * 

2. The rule usually given for reducing Sterling to Pe«leral Money, is to re- 
duce the shillings, pence, and farthings to the decimal of a pound, and placing 

it on the right of the given pounds, divide the whole s am by -fjy. This rule is 
based on the law of 1799, which fixed the value of a pound at $4.44^, and 
that rf a dollar at 4s. 6d. But $4.44^ is 9 per cent, of itself, or 40 cents less 
than $4.84, which is the present legal value of a pound ; consequently, the 
xesult or answer obtained by it, mttst be 9 ptr cent, too small, A dollar is now 
•qual to 49.6d. very nearly, instead of 54d. as formerly. 

533* From the preceding rule it is plain that Guineas, Francs. 
Doubloons f and bM foreign coins, may be reduced to Federal money 
by multiplying the legal value of one by the given number. 

Change the following sums of Sterling to Federal money: 

8. £850, 10s. 8. £1000, 4s. 6d. 13. £50173, 12s. 6^. 

4. £175, 15s. 9. £16^0, 8s. T^d. 14. £53262, i8s. 8^ 

6. £85, 13s. 6d. 10. £12531, 10s. 4id. 15. £76387, 15s. 7|d. 

6. £200, 7s. 6d. 11. £43116, 9s. lOd. 16. £58762, 18s. Did. 

7. £421, 16s. 4d. 12. £68318, lOs. S^d. 17. £1000000. 

Case II. — Reduction of Federal to Sterling Money, 
18. Change $40,535 to sterling money. 

/SoZwfo'ow.-^-Since $4.84 are worth £l, $40,535 are worth as 
many pounds as $4.84 are contained times in $40.535 ; and 
$40.535-7-$4.84=8.375; that is £8.375.' J^ow redjicing the de- 
cimal .375 to shillings and pence, (Art. 348,) we have £8, 7s. 6i 
for the answer. Hence, 

534* To reduce Federal to Sterling money. 

Divide the given sum &y'$4.84, (the value of £1,) and point off 
ihe quotient as in division of decimals. The figures on the left 
hand of the decimal point will he pounds ; those on the right, deep' 
mals of a pound, which must he reduced to shillings, pence^ and 
farthings. (Art. 348.) 

Ob8. Federal money may be reduced to Guineas, Francs, or any forefgn 
coin, by dividing the giuen sum by the value o(o7ie guinea, amjrofiic, &e. 

Qvmn -^Obt. How may foreign eolns be reduced lo Federal mooe? 934. How li Fed 
end money reduced to Steriingl 



■'> 
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Change the following suiiid of Federal to Sterling mbnej : 

19. $896.88. 23. $2160.50. 27. $25266 

20. 436;60. 24. 975.66. • 28. 41470. 
; 21. 8^6.25. 26. 4276.10. 29. 60263. 

22. 1266.33* 26. 6300.76. 30. 100000. 

535* Previous to the adoption of Federal money in 1786» 
accomits in the United Statea were kept in pounds, tthillings, 
)ence, and farthings. 

Obs. At the time Fc iiii\ money was adopted, the cohmial currency at biUi 
of credit issued by the colonies, had more or less depreciated in value : that 119, 
a colonial pound was worth less than a pound Sterling; a colonial shilhng, 
than a shilling Sterling, &c. This depreciation being greater in some col- 
onies than in others, gave rise to the different valiies of th^ St€Ue currencies. 

In N. E. cur., Va., Ky., Tenn., la., III., Miss., Missou., 6s. or £-^^=$1. 
In N. Y. cur., N. C, Ohio, and Mich., - - 8s. or £|=S1. 

In Penn. cur.. New Jer., Del., and Md., 7s. 6d. (TJs.) or £-|=Sl. 

In Georgia cur., and South Carolina, 4s. 8d. (4|8.) or £-^=$1 

In Canada cur., and Nova Scotia, - - - 5s. or £-J-=:$l 

Ala., La., Ark., and Florida use Federal Money exclusively. 

Case III. — Beduction of Federal Money to State currencies. 

31. Reduce $63.25 to New England currency. 

Solution. — Since $1 Qontains 6s. N. E. cur., $63.25 contains 
63.25 times as many; and 6s. X 63.25=379.508. Now 379-T-2Q 
=£18, 19s., and .5s.Xl2=6d. (Art. 348.) Ans. £18. 19s. 6d. 

636* Hence» to reduce Federal money tb State currencies. 

Multiply the given sum by the numher of shillings which, in the 
required currency, make $1, and the product mil he the ansioer in 
shillings, and decimals of a shilling. The shillings should he re^ 
duced to pounds, and the decimals to pence and farthings. (Art. 348.) 

32. Reduce $460 to New England currency. 

33. Reduce $567.6C to New York currency. 

34. Reduce $840.10 to Pennsylvania currency. 
36. Reduce $1500 to Canada currency. 

' ^ 

^ ■ — ' ■■' '^ ■ ' ■ " ' ■ ■■ , 

QvssT.— 535. Prevloiu to the adoption of Federal money, in what were accoonti hHNf 
How is FederM money leduced to the fitate coRencVM^ 
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Cas* IV. — Redtiction of State ctMreneies to Federal Mone^. 

36. lleduce £23, 12s. 6d. N. E. currencyi to Federal money. 

Solution.— £2S, 12s; 6d.= 472.58. (Art. 348.) Now since 6a. 
N. E. cur. make $1, 472.5s. will make as many dollars ais 6s. is con« 
tained times in 472.5s. ; and 472.6s. -^68.=78.75. Ans. $78.7d. 

637* Hence, to reduce State currencies to Federal money. 

Reduce the pounds to shillings, andtlie given penee and farthing % 

lo the decimal of a shilling ; then divide this sum by the number of 

shillings which, in the given currency, make $1, and the quotient 

will he the answer in dollars and cents, 

Ob8. One state currency may be reduced to another by first reducing the 
given currency to Federal money, then to the currency required. 

37. Reduce £160, 6s. N. E. currency, to Federal money. 
38._ Reduce £245, 13s. 6d. N. Y. currency, to Federal money. 
39* Reduce £369, 15s, 7id. Penn. currency, to Federal money. 

40. Reduce £1800, Georgia currency, to Federal money. 

41. Reduce £5000, Canada currency, to Federal money. 

FOREIGN COINS AND MONEYS OF ACCOUNT. 

638* The denominations of money, in which the laws of a 
country require accounts to be kept, are called Moneys of account. 
They are generally represented by a coin of the same name; 
sometimes, however, they are merely ncMninal, like mills in Fede* 
ral money. (Art. 245.) ' • 

53.9* Foreign Moneys of Account, with the^ par value of the 
unit established by commercial usage, expressed in Federal Money* 

Aiidria. — 60 kreutzers=l florin ; 1 florin, (silver) is equal to $0,485 

Belgium. — 100 cents=l guilder or florin; I guilder, (silver) .40 

The coinage of Belgium in 1832, was made similar to that of France, 

Beiicooleji.^-S satellers=l soocoo; 4 80ocoo8=l dollar or rial, - 1.10 

£rra^^.— 1000 rees=l milree=S.828. The alver coin, 1200 rect 394 

Bremen.— b 8chwares=l grote ; 72 grotes=l rix dollar, (silver) .787 

Drittsk India.-— V2 pice=l anna; 16 anna8=l Co. rupee, (silver) .445 

The current (silver) rupee of Bengal, Bombay and Madras, is worth .444 



ClUBST.— 537. How are the several State. ctirrencies reduced to Federal Money 1 
* M'Culluch's Commercial Dktioaary ; Kelly's Uoivenal CambiAt. 
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Biienps Ayres. — 8 riabsl dollar enrreney, (floctiu ting) • • 90J3 

Canton. — 10 cash-=l candarine ; 10 can. =1 mace; 10 mace=:l tael 1.48 

The cash, which is made of copper and lead, is said to be the onlj 
money coined in China. 
(Uipe of Oood Hope. — 6 Btiven=l schilling ; 8 schilling8=l riz dollar .313 
Ceylon. — 4 pice=l fanam ; 12 fanams=l rix dollar - - .40 

Cuba. — 8 rials p1ate=l dollar; 1 dollar - - - - 1.00 

Colombia.* — 8 rials=l dollar; 1 dollar, (variable) mean value - 1.00 
ChUi.S rials=l dollar; 1 dollar, (silver) - - - 1.00 

Denmark. — ]3pfenings=:l skilling, IGskillingssl mare; 6mar»i= 

1 rgsbank «>r rii dollar, (silver) ----- M 

Egypt. — ^3 aspersszl para ; 40 porassl piastre, (silver) - - .048 

Pratue and Great Bnlain. — See Tables. (Arts. 247, 272.) 
Greece. — 100 lepta=l drachmo ; 1 drachmd, (silver) - - .166 

Holland. — 100 cent8r=l florin or guilder; 1 florin, (silver) - .40 

Hamburg. — I2pfenings=l schilling or sol; 16 schillings =1 marc 

Lubs; 3marc8==l rix dollar. The current marc, (8ilver)=:9*2S; 
marc banco ..---.-.35 

The term Lubs, signifies money of Lubec. The marc currency 
is the common coin ; the marc banco is based upon certificates 
of deposit of bullton and jewelry in the bank of Hamburg. 

Invoices and accounts are sometimes made out in pounds ^ sckiUings, . 
and pence^ Flemitih, whose subdivisions are like sterling money ; 
the pound Flemish=7^ marcs banco. 
Japati. — I0candarines2il mace; lOmace=ltael - - .75 

•feiTa.— 100 cents=l florin; 1 florin, as in Netherlands - - .40 

Also 5 doitsr=l stiver; 2 stivers =1 dubbel; 3 dub. =1 schilling; 
4 schillings =1 florin ...... .40 

Jlfrt//a.— 20 granit=l taro; 16 tari=l scudo; 2| «eiidi=l pezza 1.00 

Maurilms. — In public accounts 100 cents=:l dollar - .• .968 

In mercantile accounts 20 8ols=l livre; 10 livres=rl dollar. 
Manilla. — 34 maravedis=l rial; 8 rials=l dollar, (Spanish) - 1.00 

Milan. — 12denari=l soldo; SO soldi=l lirat ' - •* • .20 

Mexico. — 8 rial8=l dollar; 1 doH,ar - - • - 1.00 

Montevideo. — 100 centesimos=l rial ; 8 rials=l dollar - - .833 

Naples.— \Q grani=:I cariino ; 10 cariini=l ducat, (silver) • .60 

Netherlands. — Accounts are kept throughout the kingdom in florins %n 

guilders; and cents, as adopted in 1815. See Holland. 
New SoiUk Wales. — Accounts arc kept in sterling money. 
iVi97'«7a^.^>>^^l2d8killings=l rix dollar specie, (sUver) - - 1.06 

Papal Slates. — 10 bajocchi=l paolo ; 10 paoli=l scudc or crown l.OO 

Pern. — 8 rial8=:l dollar, (silver) - - - - - l.UO 



* Venezuela, New Grenada, and Ecaador. 

t Gmnl Is the plural ofgrano, tarl of taro, send! oTseadr liiv ofllnt, pesse of 

t Norway has no aatkuial gold coin 
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Portugal.--^QO ree8=l cruzado ; 1000 reefl=l milree or crown - $1.12 
Prussia. — -1 2 pfening8= 1 grosch, (silver) 30 groschen=l thaler or dol. .69 
Russia* — 100 copecks=l rouble, (silver) - - - - .78 

Sardinia. — 100 centesimi=l lira; 1 lira=l franc, French - .186 

Sweden. — 12 rundstycks::^! skilHng; 48 skillingssl riz dol., specie 1.06 
S^a/y.— 20grani=rl taro; 30tari=l oncitt, (gold) - - 2.40 

Spain. — 2 maravedis^rl quinto; 16 quintos=:l rial of dlil plate - .10 

20 rials vellonr=:l Spanish ddlar - - - - 1.00 

The rial of old plate is not a coin, but it is the denomination in 
which invoices and ^changes are generally computed. 
St. Domingo. — 100 centime8=l dollar; 1 dollar - - - 33| 

Tuscany. -^12 denari di pezzasl soldo di pezza; 2 soldi di pezzasl 

pezza of 8rials; 1 pezza, (silver) - - - - .90 

Turkey. — ^3 aspers=l para; 40 parasol piastre, (fluctuating) - .05 

Vhiice. — 100 centesimi=:l lira; 1 lira =1 franc, French - - .186 

Formerly accounts were kept in ducats, liro, &c. 12 denari=l 
soldo; 20 sotdi=l lira piccola; ^ tire piccolet=l ducat current; 
8 lire pic.=l ducat effective. The value of the lira piccola is .09f 

West Indies^ Brilish. — Accounts are kept in pounds, shillings, pence 

and farthings, of the same relative value as in England. The 

value of the pound varies very much in the different islands, and 

is in all cases less than the pound sterUng. 

5 40« The following coins and rrMmeys of cLccount have been 
made current in the United States, by act of Congress, at the rates 
annexed,^ 

Pound sterling of Gt. Britain, $4.84 

Pound of Canada, Nova Scott ft, 

Do. New Brunswick and New- 
foundland, . . . 4.00 

Franc of France and Belcrium, .186 

Livre Tournois oi France, ' . .185 

Florin of Netherlands, . .40 

Do. Southern States Germany, .40 

Guilder of Netherlands, . .40 

Real Vellon of Spain, . .05 

Do. Plate of Spain, . , .10 

Milree of Portugal, , . 1.12 

Do. Azores, . . . .83^ 

Marc Banco of Hamburg, . .35 

Thaler or Rix Dollar, Prussia, 

and North. States Germany, .69 

* Previoiu to 1840, accoonts were kept in paper rDubles, 3^ of vUch made a sUveff 
loable. t Laws of United States. 



Rix Dollar of Bremen, 


• 


$0,781 


Specie Dollar of Denmark, 




1.05 


Do. Sweden and Norway, 


• 


1.06 


Rouble, silver, of Russia, 


.* 


.75 


Florin of Austria, 


• 


.485 


Lira of Lombardo, Venetian 


kingdom, 




.16 


Lira of Tuscany, 




.16 


Do. of Sardinia, 




.186 


Ducat of Naples, r 




80 


Ounce of Sicily, 




2.40 


Leghorn Livres, • 




.16 


Tael of China, 


: ■ 


1.48 


Rupee, Company, 




.445 


Do. of British India, • 




.445 


Pagoda of India, 




1.84 



Artjs. 540-543.] 



EXCHANGE* 
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5 4 1 • Fpreiffn gold and silver coins, at the rates established hf 
the Custom Houses and commercial usage* 



Guinea English, 


(gdd) 


S5.00 


Leghorn Dollar, 


(»•) 


S0.90 


_ Crown, " 


(sUvcr) 


1.12 


Scuda of Malta, 


('•) 


.40 


Shilling piece, " 


(5.) 


.23 


Oouhloon, Mexico, 


Or) 


15.60 


Bank token, " 


(S.) 


.25 


Livre of Neufohatel, 


('■: 


.261 


Florin of Basle, 


(5.) 


.41 


Half Joe, Portugal, 


U-) 


8.53 


Moidore, Brazil, 


(^.) 


4.80 


Florin, Prussia, 


(.s.) 


.221 


Livre of Catalonia. 


(5.) 


.531 


Imperial, Russia, 


{g) 


7.83 


Florence Livre, 


(5.) 


.15 


Rix Dollar, Rhenish, 


(s.) 


.601 


Louis d'or, French, 


(0) 


4.56 


Rix Dollar of Saxony, 


(»•) 


.69 


Crown, " 


(5.) 


1.06 


Pistole, Spanbh, 


(M.) 


3.97 


40 Francs, « 


(^0 


7.66 


Rial " 


(s.) 


•13i 


5 Francs, « 


*('•) 


.93 


Cross Pistareen, 


('•) 


.16 


Greneva Livre, • 


W 


.21 


Other Pistareens, 


(5.) 


.18 


10 Thalers, German 


ig) 


7.80 


Swiss Livre, 


(»•) 


sn 


, 10 Pauls, Italy, 


.W 


.97 


Crown of Tuscany, 


(*•) 


1.03 


Jamaica Pound, nomimal^ 


3.00 


Turkish Piastre, 


(.'■) 


.05 



Note. — The true method of estimating the value of foreign coins, is hy their 
weight and purity. 

EXCHANGE. 

542* ExdHANOE, in commerce, signifies the receiving or pay- 
ing of money in onp place, for an equal sum in another, bg draft 
or bill of Exchange. 

Obs. 1. A BiU of Exchange is a written order, addressed to a person, di- 
recting him to pay at a specific^d time, a certain sum of money to another pet- 
son, or to his order. 

2. The person who sign$ the bill is called the drawer or maker; the person 
in whose favor it is drawn, the buyer or remitter j the person on whom it is 
drawn, the drawee^ and after he has accepted it, the accepter; the person to 
whom the money is directed to oe paid, the payee; and\he person who has 
legal possession of it, the holder, 

3. On the reception of a bill of exchange, it should be immediately pre- 
sented to the drawee for his a/xeptance. 

5 43* The acceptance of a bill or draft is a promise to pay it 
at mjatmrily or the specified time. The common method of accept- 

auEST.— ^2. What is meant by exchange ? Ob: What Is a bill of exchange 1 Wha 
b the drawer of a bllll The drawee 7 The payee 1 The holder 7 543. What Is meant 
by the acceptance of a bill 7 What is the conimon method of accepting a bill 7 

* See Manual of 6oid and Silver €k)ins by Eckfeldt k> Du Bols ■ Ogden on tbe TariflT ef 
IBI6 ; Taylor's Gold and Silver Coin Examiner 
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ing a bill, is for the drawee to wiite his nanze under the word 
acsepted, across the bill, either on its face or back. The drawee 
is not responsible for its payment, until he has accepted it. 

Obs. i. if the joayce wishes to sell or transfer a bill of exchange, it jb neces- 
sary for liim to endorse it, or wiite his name. on the back of it. 

'si. If the endorser directs the bill to be paid to a particular person, it is 
called a special eiulorsementj and the person named, is called the endorsee, 
V. th<« endorser simply writes his name upon the back of the bill, the endorse- 
uout is said to be blank. When the endorsement is blanks or when a bill is 
drawn payable to the bearer^ it may be transferred from one to another at 
iJeasure, and the drawee is bound to pay it to the holder at maturity. If the 
drawee or accepter of a bill fail to pay it, the endorsers are responsible for it 

544* When accepiancis or payment of § bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A protest is a formal declaration in writing, made by a civil officer 
termed a twtary public, at the request of the holder of a bill, for its noii^accept-' 
once, or non-payvnent. 

2. When a bill is returned protested for non-acceptance, the drawer must 
pay it immediately, though the specified time has n(^ arrived, otherwise he is 
liable to prosecution. 

3. The time specified for the payment of a bill is ft nlfatter of agreement be- 
tween the parties at the time it is negotiated. Some arc payable oX sight, 
others in a certain number of days or months after sight, or after date. When 
payable after sight or date, the day on which they are presented is not reck- 
oned. When the time is expressed in months, ^bey are always understood to 
mean calendar months. Henee, if a bill payable in one month is dated the 
25th of January, it will be due on the 25th of February. And if it is dated 

he SSth, 29th, 30ih, or Slst of January, it will be due on the last day of Feb- 
ruary. It is custozQary to allow three days grace on bills ef exchange. 

545* Bills of exchange are usually divided into mland and 

foreign bills. When the drawer and drawee both reside in the 

same country, they are termed inland bills or drafts ; when they 

reside in diflfcrent countries, foreign bills. 

Obs. In negotiating foreign bills, it is customary to draw thee of thesaiM 
date and amount, which are called the Ptrst, Second and T^ird of Exchange ;' 
and collectively, a. Set of Exchange. These are sent by different shipi oi 

QuB8T.'-544. IVhea the acceptance or payment of a bill is refused, what should be 
dme 1 Oht. What Is a protest ? 545. How are bills of exchange divided 1 Oh» Whatle 
wsat hy a letof lehsnfa 1 



Abts. 544-^547.] exchange. ^Mtt 

conveyances, and when the Jmt that arrives, is accepted or paid, the aUven 
become void,. The object of this arrangement is to avoid delays, which might 
arise from accidents, miscarriage, &«. 

FOBM OF ▲ FOBSION BILL- OF JCXGHANOB. 



Exchange £1000. Boston, Oct. 3d, 1817. 

At ninety days sight of this first of Exchange, (the second and third of 
the some date and tenor unpaid,) pay George Lewis, Esq., or order. One Thou* 

sand Pounds sterling, with or without farther advice. 

John W. Adams. 
Tb Messrs. Rothschild & Co. 
Brokers^ Londmi, 

FORM OF AN INLAlfD BILL OB DRAFT. 



S3500. New York, Sept. 27th, 1847. 

Thirty days afler sight, pay to the order of Messrs. Newman dt Co., 
Twenty-five Hundred Dollars, value received, and charge the same to 

MaCT &> WOODBURT. 

To Messrs. . O. Baker & Co. 

MerdunUSf^ew Orleans, 

546* The term par of exehangey denotes the standard by 

which the com^rative worth of the money of different countries 
is estimated. It is Isither intrinsic or commerciaL 

The intrinsic par is the real value of the money of different 
countries, determined by the weight and purity of their coin.- 

The commercial par is a' nominal rvalue, fixed ,by law or commer* 
cial usage, by which the "worth of the money of difierent countries 
IS estimated. ^ / > 

Obs. 1. The intrinsic par remains the same, so long 94 the standard corns 
of each country are of the sams metals^ and of the same weight and purity; 
but in case the standard coitfs are of different metals, the intrinsic par must 
vary, as the comparative va|Hes of the metals vary. 

.2. The commercial par is conventional, and may at any time be changed 
by law or custom. 

54T* By the term course of exchange is meant the current 
price which is paid in one place for bills of a given amount drawn 
on amitiier place. 
Obs. 1. The coarse of exchange is seldom stationary or at par. It varies 

QuasT^— MB. What to rasant toy par of eishsi^ \ VaXt JdAft ^pa\ ^oBKHSn^vfiL^vatN 



us KXCRANOE. [Sect. XVt. 

iog a bill, is for the drawee to wnte his winie under the word 
€u:septed, across the bill, either on its face or back. The drawee 
is not responsible for its payment, until he has accepted it. 

Obs. i. if the payee vnahc9 to se/l or transfer a bill of exchange, it je neces- 
■ary for him to eiidorse it, or write his name on the back of it. 

^2. If the endorser direcU the bill to be paid to a particular person, it if 
called a special eTutorsemerUj and the person named, is calleil the endfrrsce. 
If th*» endorser simply writes his name upon the back of the bill, the endorse- 
uout is said to be blank. When the endorsement is blank, or when a bill ii 
drawn payable to the bearer, it may be transferred from one to another at 
pleasure, and the drawee is bound to pay it to the holder at maturity. If the 
drawee or accepter of a bill fail to pay it, the endorsers are responsible for it. 

544* When aceepianct or payment of § bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A proUst is a formal declaration in writing, made by a civil officer 
termed a twtary public, at the request of the holder of a bill, for its non-accept- 
ance, or non-paymerU. 

2. When a bill is returned protested for non-acceptance, the drawer must 
pay it immediately, though the specified time has not arriveil, otherwise he is 
liable to prosecution. 

3. The tinu: specified for the payment of a bill is a lifatter of agreement b^ 
twecn the parties at the time it is negotiated. Some arc payable oX, sight, 
others in a certain number of days or months after sight, or after date. When 
payable after sight or date, the day on which they are presented is not reck- 
oned. When the time is expressed in months, ^hey are always understood to 
mean calendar months. Hence, if a bill payable in one month is dated the 
25th of January, it will be due on the 25th of February. And if it is dated 

he 28th, 29th, 30th, or 3lst of January, it will be due on the last day of Feb- 
ruary. It is custon^wry to allow three days gta^je on bills «f exchange. 

545* Bills of exchange are usually divided into inland and 
foreign bills. When the drawer and drawee both reside in the 
same country, they are termed inland bills or drafts ; when they 
reside in diflferent countries, foreign bills, 

Obs. In negotiating foreign bills, it is customary to draw tkte of tliesani* 
date and amount, which are called the F*irst, Second and Third of Exchange f 
and collectively, & Set of Exchange. These are sent by different shipi en 

UuB8T.'-544. When the acceptance or payment of a bill is refused, what should be 
dne 1 Oh$. What is a proiMt ? 545. How are bilU of exchange divided 1 Ok» Wtaatis 
aaast by a set of esBhange 1 
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850 ALLIGATION. [Sect. XYI. 

Ex. 1. If the exchaDge of ^ew York on Lcmdoii is 8 per cent, 
advance on old par, or $4.80 for £l sterling, and that of Amster- 
dam on London is 12 florins for £1, what is the arbitrated ex- 
-•bangc of New York on Amsterdam ; that is, how many llorina 
are tqual to $1 U. S. ? Ans. $1 = 2^ florins. 

2. A merchant in Baltimore wishes to remit 1200 marcs baneo 
to Hamburg, and the exchange of Baltimore on Hamburg is 35 
cents for 1 marc. He finds the exchange of Baltimore on Paris 
is 18 cents for 1 franc ; that of Paris on London, is 25 francs for 
£l sterling; that of London on Lisbon, is 180 pence for 3 mil- 
rees ; that of Lisbon on Hamburg, is 5 milrees for 18 marcs banco. 
How much will he gain by the circuitous exchange ? 

Ans. Direct £x. $420; circuitous £x. $375: Gain $45. 

3. A man in England owes a man in Portugal JC420; the di- 
rect exchange from London to Lisbon is 'iTOd. for 1 milrce ; but 
the exchange between London and Amsterdam is 48 florins for 
£l sterling; between Amsterdam and Paris it is 16 florins for 
3 francs ; and between Paris and Lisbon it is 6 francs for 2 mil- 
reesl Is it better for the; man in Portugal to have a direct remit* 
tance from London to Lisbon, or a circuitous one tlorough Amster* 
dam and Paris? 

m 

ALLIGATION. 

550« AlUgatian is the method of Ending the value of a com- 
pound or mixture of articles of diflferent values, or of forming a 
compound .which shall have a given value. (Art. 467.) 

Obs. 1. The term aUigatum is derived from the Latin aUigo^ which signifies 

to bind or lie together. It had its origin in t^e manner of connecting the num- 
Dcrs together by a curve line in the solution oi^ai i^ctain class of examples. 
8. Alligation is usually divided into Medial and Alternate, (Art. 467. ObSi) 
jVo/e, — Yqx a new method of AlligaUon Alternate, see Kej, p. 72. 

MEDIAL ALLIGATIOK ' " ' 

55 1« Medial Alligation is the process of finding the mean 
price of a mixture of two or more ingredients or articles of dif* 
ferent values. • 

iVoto.— -The term medUdU derived from tht Latin nutHuSf ilgniQriLg 9Lm6tm 




Arts. 550-554.] alligatioh* 857 

' 552* To find the mean value of a mixture, when the quantity 
and the pnce of each of the ingredients ore given. 

Divide the w1u>le ewtt of the ingredients by tfie whole quantity 
mixed, and tlie quotient will Ije tlte mean price of the mixture. 

Froot.-^— Multiply tlie whole mixture by tJie mean price, and if 
the product is equal to the whole cost, the work is right. 

Ex. 1. A grocer mixed 10 lbs. of tea worth 5s. a pound, with 
18 lbs. worth 3s. a pound, and- 20 lbs. worth 28. 8 pound : what 
& the mixture worth per pound ? 

Solution. — 10 lbs. at 5s. = 50s. 

18 lbs. at ds.=:548. 

20 Jbs. at 2s.=:408. 
Whole quantity 48 lbs. and 1448. whole cost of mixture. 
Now 144s. -7-48=3. Ans. Ss. a pound. 

2. A drover bought 870 lambs at 75 cts. apiece, and 290 sheep 
at tl.25 apiece : what is the mean price of the lot per head ? 

3. A grocer mixed 12 gals, of wine at 4s. lOd. per gsil.-, with 
21 gals, at 5s. 3d., and 20| gals, at 5s. 8d. : what is a gallon of 
the mixture worth ? 

ALTXRNATB \LU0ATI0ir. ' 

653« Alternate Alligation is the process of finding what quan- 
tity of any number of ingredients, whose prices are given, will 
form a mixture of a given mean price. 

NoU—Hht term aUemale is derivol from the Latin aUemhtus, signifying 
hy iwmSf and in its present application, refers to the connection of the prices 
which are less than the mean price, with those which are greater. Alternate 
alfigation embraces three varieties of examples. 

CASE I. 

554* To find the quantity of eaeh ingredient, when its price 
and that qf the required mixture are given. 

I. Write the prices of the ingredients under each other, beginning 
teith the least; Uten connect, with a curve line, each price which is less 
than that of the nUxturs with one or mors of those that are greater ^ 
and each grsater pries with om cr iTiOrt af ihom (hat ars Ins* 
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ALLIGATION. 



[Slct. XVL 



II. Write (Ii£ difference between the price of the mixture and that 
of each of tlie ingredients opjx^site the price with which ihey are 
connected. If only one difference stands ar/ainst any price, it will 
denote tJie quantity to he taken of timt price ; hut if tJiere are more 
tlian one, tlieir sum will he tJie quantity. 

Obs. It is immaterial in what manner we select the pairs of ingredients, 
provided the price of one of the ingredients is less and the other grecUer than 
)hi nican price of the mixture required. 

PiiooF. — J^ind tlie value of all tJie ingredients at their given 
prices ; if this is equal to the value of the whole mixture at the 
qiven 2Jrice, the work is right, ^ 

4. A man mixed four kinds of oil, worth 8s., 9s., lis., and 12s. 
per gal. ; the mixture was worth 10s. per gal. ; required, the 
quantity of each. 



1st Ans, 
8 X2g. 

1 12 ^2g. 



2c? Ans, 



Sd Ans. 



10^ 




8 



10 



I «--:~^ 2+1 = 3 g. 
I 9-^A2 =2g. 



12 




2 =2g. 
2+1=3 g. 



O3S. 1 . It is manifest that other answers may be obtained by connecting 
the prices in a diflferent manner. 

2. It is also manifest, if we multiply or divide the answers already obtained 
6y any number, the results will fulfil the conditions of the question ; conse- 
quently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine : how 
much may be taken of each to form a mixture 21 carats fine? 

CASE Ti. 

555* When the quantity of one of the ingredients and the 
mean price of the mixture are given. 

Fird the difference between the price of each ingredient and the 
mean jrrice of the required mixture, as before ; then by proportion, 

As tJie difference of tliat ingredient lohose quantity is given, is to 
each particular difference, so is the quantity given to the quantity 
required of each ingredient. 



Abts. 555, 556.J AtucATioif. ^H^ 

6. How many pounds of sugar at 10, and 15 cents a pound, 
must be mixed with 20. lbs. at 9 cents, so that the mixlure ma} 
be worth 12 cents a pound? 

Solution. — Connecting the prices a§ directed, the differences 
between them and the mean, are 3 cts., 3 cts. and 5 cts. 
Then 3 cts. : 3 cts. : : 20 lb9. : to the lbs. at 9 cts. 
Also 3 cts. : 5 cts. : : 20 lbs. : " " 10 cU. 

Ans. 20 lbs. at 9 cts., and 33i lbs. at 10 cts. 

7. How much gold of 16, 18, and 22 carats fine must be mixed 
wilh 10 oz. 24 carats tine, that the mixture maybe 20 carats tine? 

8. How much wool at 50, 30, and 24 cts. a pound must be mixed 
with 95 lbs. at 50 cts. to form a mixture worth 40 cts. a pound ? 

CASE III. 

556* When the quantity to be mixed and the mean price of 
the required mixture are given. 

Find the difference between the price of each ingredient and the 
mean 2^rice of the required mixture, as ite/ore ; titen hy projtortion. 

As the sum o£ tJie differences is to each ])articular difference, so 
is th£ whole quantity to he mixed, to the quantity required of each 
ingredient, 

9. A grocer has raisins worth 8, 10, and 16 cents a pound : 
how many of each kind may be taken to form a mixture of 112 
lbs. worth 12 cents a pound? 

Solution. — The sum of the differences between the prices of 

the ingredients, and the mean price, 6 cts. +4 cts.-|-4 cts.=14 cts. 

Then 14 cts. : 6 cts. : : 1 12 lbs. : to the lbs. at 16 cts. 

And 14 cts. : 4 cts. : : 112 lbs. : to the lbs. at 8 and 10 cts. 

Ans, 48 lbs. at 16 cts., 32 lbs. at 10 cts., and 32 lbs. U 8 cts. 

10. How much wine at 15, 17, 18, and 22 shillings per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? •■ 

11. llo?>' much water must be mixed with wine worth 9s. per 
gal. to till a pipe, so that the mixture may be worth 78. per gal. ? 



nrvoLurroir* 
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SECTION XVII. 



INVOLUTION. 

Akf. 557« When any number or quantity is multiplied into 
itielf, ihe product is called a pou>€r. Thus, 5X5 = 25; 3X3X3=- 
27; 2X2X2X2=10; the products 25, 27, and 16 are powers. 

The vrif/inal number, that is, the number which being multi* 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

55$* Poioers are divided into different orders ; f\s ihe first, 
second f third, fourth, fifth 2x>v)er, tkc. They take their name from 
the number of times the given number is used as a factor, in pro- 
ducing the given power. 

Obs. 1 . The fii'sl power of a number is said to be the number itself. StricUy 
speaking, it is not a power, but a root. (Art 557.) 



2. The second power of a number is also called 
the squ/ire; (Art. 257. Obs. I ;)*for, if the side of a 
square is 3 yards, then the product of 3x3=9 yards, . 
will be the area of the given Sffuare. (Art. 285.) "g 
But 3x3=9 is aldb the scanid (x>wer of 3; hence, it >» 
b called the if/uare, eo 

3. The dia^tmal of a square is a line connecting 
two of iu opposite cornen. 



3. The third power of a number is also called 
the cuhe; (Art. 25B. Obs. 1 ;) for, if the side of a 
cuiic ts 3 feet, then the product of 3x3x3=27 
feci, will be the solidity of the given cube. (Art. 
aH<».) Rut 3X3X3=27 is also the third power 
of 3; hence it is called the cube. Leg. V IL 11. Sch. 

4. The fourth power of a number is called the 
l/itpuutrate. 



3 yards. 



3x3=9 yards. 
3 feet. 







3X3X3=27 feel. 



Qt-csT.~.'»57. VVluit is a |Mi\ver 1 5.iH. Ilnw are prnvers tlivltle<11 Pnmi what ilo they 
take their name ? Obs. \Vli:ti is said to be Ihe first power 1 What is the secimd poiMl 
eailMll Thelhirdi ThefOttrUi3 



Arts. 557-561.j involutiov. 

559* Powers are denoted by a tnM figure plaeed abo^ iliA 

giiren number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the first power is 1 ; but this is commonly omitted ; 
for, (2)' =2. 

The index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of the fifth power is 5 ; &c. That ii» 
2* =2, the first power of 2 ; 
2*=2X2, the square, or second power of 2 ; 
2"=2X 2x 2, the cube, or third power of 2 ; 
2<= 2 X 2 X 2 X 2, the biquadrate, or fourth power of 2 ; 
2'=2X2X2X2X2, the fifth power of 2; 
2«==2X2X2X2X2X2, the sixth power of 2; &c. 

£x. 1. Express the square of 17, ancTlhe cube of 19. 

Ans. in\ 19. 

Express the given powers of the following numbers : 

2. The square of 64. 7. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 
I. The square of 87. 9. The 5th power of 228. 
C. The biquadrate of 91. 10. The 8th power of 093. 
6. The 3d power of 410. 11. The 32d power of 999. 

560« The process of finding a power of a given number by 
feiultqyJying it into itself is called Involution. 

561* Hence, to involve a number to any required power. 

Multiply the given number into itself till it is talen us a factor, 

as nmny times as there are units in tJu index of the power to which 

Vie number is to be raised, (Art. 6 5 9.) 

Ob8. 1. The number of nmUipticaiinns in raising a number to any given 
power, ifl one less than the index of the required {>ower. Thus, 32=3x3 ; th 
3 is taken Iwice as a factor, but there is but one multiplication. 

UUKST.— .M!). How are (lowers denoted 1 Wfint is this fipire called 7 What does U 
•how t WJiat is liie intiex of the first power? Of the second? The third? Fifth 1 
HA. What is iavolatioo 1 SAX. Uow U a nuinter Involvatf to any lequireU powc: ? 



^Wai- INVOLUTION. [Sect. XVD 

S. A FradUn ia raised to a power by multiplying it into iUelf. Thus, the 
■quare of f U 1X1=1. 

Maced numbtrs should be reduced to improper fractions, or the common 
fraction to a decimal. They may however be involved without reducing them. 
(Art. 220. Obs.) 

3. The process of raising a number to a high power, may often be conl-racted 
by multiplying together powers already found. The itidex of the power thus 
found, is equal to the sum of the indices of the powers multiplied together. 
Thus, 2x2^4; and 4X4=2x2x2x2, or 2*. So 3«x33=3x3x3x3x3, 
1 35; and 54X53=57. 

12. What is the square of 23 ? 

Common Operation. Analytic 0]yerati<m, 

23 23=2 tens or 20+3 units. 

23 23=2 tens or 20+3 units. 
69 .60+9 

46 400+ 60 



629 J *s. And 400 + 120+9=529. Ans. 

It will be seen from this operation that the square of 20+3 
contains the square of the first part, viz : 20X20=400, added to 
twice the product of the two parts, viz: 20X3+20X3 = 120, 
added to the square of the last part, viz : 3X3=9. Hence, 

562* The square of the sum of two numJ>er8 is equal to the 
square of the first part, added to tunce the product of the tioo 
partSf and the square of the last part. 

Obs. 1. The product of any two factors cannot have more figures than both 
factors, nor but one less than both. For example, take 9, the greatest num- 
ber which can be expressed by one figure. (Art. 34.) And (9)*, or 9x9=Sl, 
has two figures, the same number which both factors have. 99 is the greatest 
number which can be expressed by two figures ; (Art. 34 ;) and (99)2, or 99X 
99=9c:^Oi, has four figures, the same as both factors have. 

Again, 1 is the smallest number expressed by one figure, and (I)* or 1 XI 
= 1, has but one figure less than both factors. 10 is the smallest numbei 
which can be expressed by two figures; and (10)*, or 10X10=100, has one 
figure less than both factors. Hence, 

QrxTT.— 0A«. How many iimUiplicatinns are there in raising a number to a gives 
power 1 How is a fVactinn involved? A mixed nnnilier 1 563. What is the square o/ 
the sum of two nunilwrs equal to? Obs. How many figures are there in the product ot 
cny two fiietors t How many figuies will the square of ft number contain 1 The cab« f 



Arts. 562-564.] BVOi-uTiOjr. Mt 

S. A square cannot have mare Jigwres than (UnMe Ike number of tk€ root •r 
JtrU power J nor but one less, 

3. A cube cannot have mare figures than triple the Tvumier of the root or firM 
pnoerj nor but lioo less. 

4. All powers of 1 arc the same, viz: 1 ; for, IX^XIXI, &c.=l. 

13. What is the square or second power of 123 ? 

14 The cube of 135 ? 23. The cube of .012 ? 

15. The square of 2880 ? 24. The square of .00126 1 

16. The 4th power of 10 ? .25. The square of | ? 

17. The-Sth power of 6 ? 26. The cube of f ? 

18. The 7th power of 6 ? 27. The square of ff? 

19. The 6th power of 7 ? 28. Tlie cube of -ftV ? 

20. The 8th power of 4 ? 29. The square of 4+ ? 

21. The 9th power of 9? 30. The square of 7i? 

22. The souare of 2.6 ? 31. The square of 38^? 

EVOLUTION. 

663« If we resolve 26 into two equal factors, viz: 6 and 5» 
each of these equal factors is called a root of 25. So if we re- 
solve 27 into three equal factors, viz : 3, 3, and 3, each factor is 
called a root of 21 ', if we resolve 16 into four equal factors, viz; 
2, 2, 2, and 2, each factor is called a root of 16. And, universally, 
wlien a number is resolved into any number of equal factors, eacu 
of those factors is said to be a root of that number. Hence, 

564* A root of a number is a factor, which, being multiplied 
into itself a certain number of times, will produce that .number. 

Obs. Roots^ as well as powers, are divided into different, orders. Thus, 
when a number is resolved *nto two equal factors, each of these factors is 
called the second or square root ; when resolved into three equal factors, each 
of these factors is called the thinl or cube root, 4lc. Hence, 

jyie name of the root expresses the number of equal factors into which the given 
number is to be resolved. 

i 



Roots. 1 1 1 3 1 3 1 4 1 5 ' 6 1 .7 1 8 | 9 | 10 | li 


V4 
144 
1728 


Squares. ' 1 | 4 | 9 | 16 | 25 | 36 | 49 | 64 | 81 | 100 | 121 


Cubes. 1 1 1 8 1 27 1 64 ' 125 1 216 1 343 1 512 | 729 1000 | 1331 





Q,vmat.—Ob». What are all powers of 1 1 564. What is a roor if a nainber 7 Obj. Whal 
the Dame of the root express 1 ■ 

16* 



S64 nvohvnon. [Sect. XVII 

SfGBm The process of resolvinjf/ numbers into equal factors %» 
called EvoLUTioK, or tJte Extraction of Roots, 

Obs. 1. Evolution is the opjmite o( 'mso\\ii\on. (Art. 560.) One is (inding 
a fmcer of a number by mullifilying it into itself; the other is finding iirool by 
rcsMving a number into equal fcLclors. Poioers and roots are therefore correlof 
tire terms. If one number is a power of another, th^Iatter is a root of the fo^ 
mer. Thtts^ 27 is the cube of 3 ; and 3 is the cube root of 27. 

2. The learner will be careful to observe, that 

In sul/lractio7by a number is resolved into two parts; 

In division J a number is resolved into ttco factors; 

In evotutio7iry a number is resolved into equal factors, 

666* Roots are expressed in two ways ; one by the radical 
sign {^) placed before a number ; the other by Si fractional index 

placed above the number on the right hand. Thus, \^4, or 4* 

3 JL • 

denotes the square or 2d root of 4 ; V27, or 27* denotes the cube 

or 3d root of 27 ; V16, or 16^ denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes ther«?^., or the num- 
ber o( eqital factms into which the given number is to be resolved. The figure 
for the square root is usually omitted, and simply the radical sign ^ is placed 
before the given number. Thus the square root of 25 is written ^25. 

2. When a root is expressed by a fractional index, the flenomifiai^fry like the 
figure over the radical sign, denotes the root of the given number. Thus, 

(25)' denotes the square root of 25 ; (27)* denotes the cube root of 27. 

3. AfraUiofuU index whose numerator is greater than 1, is sometimes used. 
In such cases the detunninator denotes the root^ and the ^mrnerator the power 

of the given number. Thus, 8* denotes the sqiuire of the cuIk root of 8, or 
the cube root of the sqimre of 8, each of which is 4. 

4. The radical sign ^, is derived from the letter r, the initial of. the Latin 
radiXy a root, 

3 JL 

1. Express the cube root of 74. Ans, v 74, or 74 . 

2. The square root of 119. 6. The square root of -f-, 

3. The 4th root of 231. 6. The cube root of f . 

4. The 9th root of 685. 7. The 4th root of iJ. 

8> Express the 3d power of the 4th root of 6. Ans, 6*. 
9. Express the 2d power of the 3d root of 81. 

Quest.— 905. What is evohitionl Ob». Of what is it the opposite 1 Into tihat af« 
B^iRibtfrs resolved in subtraction ? In division ? In evolution ? 586. How mnny ways 
ara roou expressed 1 What are they t Obs. What does the figure over the radieat siga 
1 1 What the denominator of the firacUonal index 1 



Ijsts. 565-570.] sauARBs and cubes. 

' 567* A number which can be resolred into eqval faeton, or 

whose root can be exactly cxtnictcd, is called a perfect power, and 
its root is called a ratio^ial nuffiber. Thus, 16, 25, 27, ^c.» are 
perfect powers, and their roots 4, 5, 3, arc rational numbers. 

668* A number, which cannot be resolved into equal factors, 
or whose ix)ot cannot be exactly extracted, is called an imperfect 
power ; and its root is called a Surd, or irrational number, Thut<; 
15, 17, 45, &c., are imperfect powers, and their roots 3.8 + ; 4.1 + ; 
6.7+, <&c., are surds, for their roots cannot be exactly extracted. 

Obs. a number may be a perfect fiower of one degree and an imperfeet 
power of another degree. Thus, IG is a perfect power of the second degree, 
but an imperfect power of tlie third degree ; that is, it is a perfect square but 
not a jierfcct cnbe. Indeed numlicra are seldom perfect powers of more than 
one degree. I(i is n {perfect power of the Sd and 4th degrees ; 04 is a perfect 
power of the 2d, 3d and (kh degrees. 

569* Every root, as well as power of 1, is 1. (Art. 502. Obs. 4.) 

Thus, (1)S (1)', (1)S and v^l, ^1, ^1, &c., are aU equal. 

PROPERTIES OF SQUARES AND CUBES. 

570« The properties of numbers in general, have already been 
given. The following pertain to square and cubic numbers. 

1. The product of any ttto or more square numbers, is a square f and the 
product of any two or more cubic numbers, is a cube. Thus 2 X3 =3G, tho 
square of G; and 2^X3 =^2 1 G, is the cube of G. 

2. If a square number Is divided by a square, the quotient will be a square. 
Thus, 144-i-9=lG, which is the square of 4. 

3. If a square number is either multiplied ox divided by a number that u not 
1 square, neither the product nor quoli£Hl will be a square. 

4. If you doulfle the number of times a numlier is taken as a factor, it will 
not produce doulle the product, but the square of it. Thus, 3x3=9, and 3x3 
X3X3=:81, and not 18. 

5. The product oHwo different prime numbers cannot be a square. 

6. The product of no two diflerent numbers, which are prime to each oImt^ 
will make a square, unless each of those numbers is a square. 

7. The square and cube of an even numlier are c\eu ; and the square anct 
cube of an odd number are odd. (Art. IGl. Prop. G, 10.) Hence, 

Qric«T.— 507. What U a perfect power? What Is h mtlonal niiinber 1 568. An Imper 
feet imwcr t A snni I Vbt. Are nuniben ever |ierlect iiouers of une degrcs ■ind imperftt 
powMB of aooitasr degree 1 900. What are ail rooU and powcn of 1 1 
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8. The square or cube root of an even number, is even ; and the square of 
^'UIh: ruot of an odd number, is odd. 

9. Every square number necessarily e7trtJ5 with one of these figures, 1, 4, 5, 
fi 9 ; or with an even number of ciphers precc:ded by ont of these figures. 

10. No number is a square that ends in 2, 3, 7, or 8. 

1 1. A cubic number may end in any of the natural numbers, 1, 2, 3, 4, 5, 6 
7, 8, 9, or 0. 

12. All the poioers of any number, ending in 5. will also end in 5; and if 
a number ends in G, ail its powers will end in 6. 

13. E7«ry square number is divisible by 3, and also by 4, or becomes so 
»vhen fllmimsked by unUv. Thus, 4, 9, "i6, 25, &c., are all divisible by 3, and 
hy 4, or become so when diminished by 1. 

1 4. Every square number is divisible also b> 5, or becomes so when increased 
o diminish A by unity. Thus, 3(> — 1, and 49-| 1, are divisible by 5. 

15. Any even square number is divisible by 4. 

16. An (nld square number, divided by 4, leaves a remainder of I. 

17. Every odd square number, decreased by unity, is divisible by 8. 

18. Evety number is either a square, or is divisible into two, or three, or jour 
squares. Thus 30 is equal to 25+4-1-1 ; 33=1(^-16-1-1 *, 63=49-4-94-4+1. 

19. The product of the smii and dijference of two numbers, is equal to the 
difference of their squares. Thus, (5+3)X(5 — 3).-=16; also 5* — 32=16. 

20. If two numbers are such, that their squares, when added together, form 
a square, the prinJuct o\' these two numl>eTs is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9+16=25, is a square number, .and their product 
12, is divisible by 6. Hence, 

21 . To find two numbers, the sum of whose squares shall be a square number. 
Take any tioo numbers and muUiply litem together ; the do^ible of their prod- 

ud- will be one of the numMers sought, and the difference of their squares laill be 
the other. Thus, take any two numbers, as 2 and 3; the double of their prod- 
uct is 12, and he difference of their squares is 5; now 12^+52=169, the 
square of 13. 

22. When two numbers are such, that the difference of their squares is a 
square number; the sum and difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 10 give for the dif- 
ference of their squares 36 ; and 18, the sum of these numbers, is the double 
of 9, which is a square number, and 2, their difference, is the double of 1, which 
is also a square number. 

23. If two numbers, the difference of which is 2, be multiplied together, their 
product increased by unity, vnll be the square of the in^trTnediaf^ number. 

21. The sum oi dtfferenr^ of two numbers, will measure the difference of 
Heir squares. 

25. The sum of two numbers, differing by unity, is equal to the diffeunci 
of their squares. 

26. The su?n of two numbers will measure the sum of their cubes; rmd thi 
difference of two numbers will measure the difference of their cubes. 
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27. If a square measures a fqnare, or a cube a cube, the root will al«o •nea*' 
ure the root. 
2H. If one number is prwie to another, its iquare, cube, Ac., will alio ba 

prime to it. 

29. The differenoe between an iiUegral cube and its root, is always divlsi 

We. by 6. 

30. If any series of numbers beginning from 1, be in continued geometrical 
proportion, the 3d, 5th, 7th, &c., WiU be squares; the 4th, 7th, lOth, «lc., 
cubes ; and the 7th will be both a square and a cube, "{t^us, in the series, 
1, 2, 4, 8, 16, 32, 64, &c., the 3d, 5th, and 7th terms are squares; the 4th anJ 
7th are cubes ; and the 7th is both a square and a cube. 



^ EXTRACTION OF THE SQUARE ROOT. 

671. To extract the square root, is to resolve a given number 
into two equal factors ; or, to find a number which being multiplied 
into itself, will produce the given number, (Art. 664. Obs.) 

Ex. 1. What is the square root of 36 ? 

Solution, — Resolving the given number into two equal factors, 
we have 36=6X6. Ans. The square root of 36 is 6. 

2. What is the length of one side of a square field whi'^h con- 
tains 529 square rods ? 

Operation. Since we may not see what the root of 529 

* • 

529(23 is at once, we will separate it into two periods 
4 * by placing a point over the 9 and another over" 

43)129 the 5. Now the greatest square of 5, the left 

129 hand period, is 4, the root of which is 2. Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mainder biing down the next period. We then double the 2, the 
part of the root already found, acd, placing it on the left of the 
dividend for a partial divisor, we perceive it is contained in the 
dividend, omitting its right hand figure, 5 times. Placing the 3 
on the right of the root, also on the right of the partial divisftr, 
we multiply the divisor thus completed by 3, and subtract the 
product from the dividend. The answer is 23 rods. 

QuK8T.-^71. What is it to extract the square root of a number 3 
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Aale, — Since the root is to contain 2 figures, the 3 stands in tens place, 
hence the first part of the root found fe pro|jcrly 20; which being doubled, 
gives 40 for the divisor. For convenience we omit the cipher on the right ; 
and fo pon^pcnsate for this, we omit the right hand figure of the dividend. 
This is the same as dividing both the divisor and dividend by 10, and thercfora 
does not alter the quotient. (Art. 146.) 

572* Hence, we derive the following genera} 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into periods of two figures each^ by 
placing a point over the units figures^ then over every secor^ fig- 
ure towards the left in wliole numbers, and over every second figure 
towards ike right in decitnais, 

IL Find the greatest square number in tlie first or left liand 
period, and place its root on tlie i»ight of the number for the first 
figure in tJve root. Subtract ilve square of this figure of tlie root 
from tlie ])eriod under consideration ; and to tlve right of the re- 
mainder bring down tfie next period for a dividend, 

III. Double the root just found and place it on tlie left of the 
dividend for a partial divisor ; find how many times it is contained 
in the dividend^ omitting its right hand figure ; place tJie quotient 
on the right of tlie root, also on tlie right of the pmrtial divisor ; 
multiply the divisor thus completed by iJie figure last placed in the 
root ; subtract tlie product from the dividend, and to tlie remainder 
bring down the next period for a new dividend, 

IV. Double tJie root already found for a new partial divisor, di- 
vide, d'c, as before, and thus continue t/ie operation till the root of 
all the periods is extracted, 

,If tJiere is a remainder after all the periods are brought down^ 
the operation may be continued by annexing periods of cip/ters. 

Proof. — Multiply tlie root into itself; and if tlie product iM 
equal to the given number, the work is right, (Art. 664.) 

573 Demmistration. — Take any number as that in the last example ; then 
separating it into parts, 529 =500+20. Now the greatest stjuare in 500 is 400. 
the root of which is 20, with a remainder of 100 ; consequently, the fiwt part ol 



QrBST.-^672. What Is the first step in extmc ig the squnre root 1 The second 1 Thiidt 
fburUi 1 When there U a ramainder, how itraceed 1 How to the Mmara root piavsdt 
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Ihe root mast be i20, and the tnie Temaiotler is 10{^^, er 129. And tinea 
there are three fitrures in the given number, there niunt be two figure* in the 
root; (^rt. 5(i'2. 01*8. ^S;) but the st(uare of the sum ot* two numbers, is r<|ual 
to the itiuare of the finst part nt! 'eil to Iwlu the product of the two parts and 
the sfjuare of the last part; it follows therefore that the remainder l;!l), oiust 
be t vice the proiluct of )20 into the part of the root still to be found, together 
wilh the 8(|uare of that part. (Art. 502.) Now dividing 129 by 40 the double 
of 20, the quotient u 3, which l»cing added to 40 makes 43 ; finally, multiply- 
inj 43 by 3, the product b 129, which is manifestly twice the product of 20 
into 3, together with the square of 3. In the same manner the o}ieration may 
be proved in every case. (For illustration of this rule by geometrical figures, 
fce Practical Arithmctie, p. 318.) 

1. The reason for separating the given numbers into periods of two fycnres 
each, is that a square number can not have more figures than daubU the nuin- 
bcr of figures in the root, nor but one less. It also shows how maun Jlifures the 
root will contain, and thus enables us to find part of it at a time. (Art. 5(i2. 
Obs.2.) 

2. The reason for doubling that p{LTt of the root already fimnd for a divisor, 
ts because the remainder is douUe the product of the first port of the root into 
the second part, together with the square of the second part. 

3. In dividing, the right hand /jmre of the dividend b omiUed^ because the 
cipher on the right of the divisor being omitted, the quotient would be 10 
times too large for the next figure in the root. (Arts. 130, I4G.) 

4. The hist figure of the root is placed on the right of the divisor simply fcv 
oonvenience in multiplying it into itself. 

Obs. 1. The product of the divisor completed into the figure last placed in 
the root, cannot exceed the dividend. Hence, in finding the figure to be placed 
in the root, some allowance must be made for carrying, when the product of 
this figure into \\Mt\f exceeds 9. 

2. If the right hand period of decimals is deficient, it must be completed by 
annexing a cipher to it 

3. There will always be as many decimal figures in the root, as there ara 
periods of decimals in the given number. 

574. The square root of a common fraction is found by ex- 
tracting the root of the numerator and denominator. 

A mi.Yed number should be reduced to an improper fraction. 
Wlien either the numerator or denominator of a common fraction 
18 not a perfect square, the fraction may be reduced to a decimal, 
and the approximate root be found as above. 

Qdkst.— .T73. Dem. Why do we sepamte the ^ven number Into periiNls of two figures 
each ? Why double the root thus found for a divfvv ? Why omtt the r'lfhl hand fignrs 
of the dividend 1 V\^y place the Inst Afruie of the root on Ihe right of the divisor? Ob» 
llsw many decimal flgores will there be in the routt S74. How ts the aquaie root of a 
comSMM fiaedfOD-llMnd 1 Of a mlied niuubMr 1 
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Required 


the square root of the following numbers : 


8. 2601. 


10. 27889 


17. 566.44. 


24. ff. 


4. 6329. 


11. 961. 


18. 7.3441. 


25. in. 


6. 784. 


12. 97. 


19. .81796. 


26. f. 


6. 87. 


13. 7. 


20. 1169.64. 


27. I7f. 


7 4761. 


14. 190. 


21. 627264. 


28. 794i. 


8. 7056. 


15. 43681. 


' 22. 3.172181. 


29. 207ff. 


9. 9801. 


16. 47089. 


23. 10342656. 


30. 34967 1^. 



81. What is the square root of 152399025 ? 
32. What is the square root of 119550669121? 
83. What is the square root of 964.5192360241? 

575* When the root is to be extracted to many figures, tha 
operation may be contracted in the following manner. 

Jf^irst find Iialf, or one more than half the number of figures rC' 
quired in the root ; then having found the next true divisor , cut off 
its right Imnd figure, and divide the remainder by it ; place ihM 
quotient in tlie root, and continue the operation cw in contraction of 
division of decimals. (Art. 333.) 

34. Required the square root of 365 to eleven figures in the 
root. Ans, 19.104973174. 

35. Required the square root of 2 to twelve figures. 

36. Required the square root of 3 to seventeen figures. 

APPLICATIONS OP THE SQUARE ROOT. 

576* A triangle is a figure which has three sides and three 
angles. When one of the sides of a triangle is jyrpendicular to 
another side, the angle between them is called a right-angle. 

C 

577* A right-angled triangle is a 
triangle which has a right-angle. 

The side opposite the right-angle is 
called the hypothenuse, and the other 
two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, 
and the side AC is the hypothenuse. 
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578. The square described on the hypothenuse of a right- 
angled triangle, is equal to the sum of the squares described on 
the oUier two sides. (Thomson's Legendre, B. IV. 11, Euc. I. 47.) 

ITte tnUh of tAis jnincipU may be seen from the following geometrical iUus- 
traiion. Thus, 

Let the baae AB of the right- 
Wiglcd triangle ABC be 4 feet, 
lie per])endicuiar AC, be 3 feet; 
hen will the squares described 
n the base AB, and the per- 
pendicular AC, contain as many 
square feet as the square de- 
scribed on the hypothenuse BC. 
Now (4)H-(3)«=25 sq. ft. ; and 
the square described on BC also 
contains 25 sq. d. Hence, the 
square described on the hypothe- 
nuse of any right-angled trian- 
gle^ is eq^iai to the sum of the 
squares described on the other two 
sides. 

Obs. Since the square of the hypothenuse BC, is 25, it follows that tha 
^25, or 5, must be the hypothenuse itself. Hence, 

579* When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to the square of the perpendicular , 
and the square root of the sum will be tlie hypothenuse. 

Thus, in the right-angled triangle ABC, if the basie is 4 and 
the perpendiculars, then (4)*-|-(3)*=25, and \^25=6, the hypo- 
thenuse. 

580* When the hypothenuse and base, are given, to find the 
perpendicular. 

From the square of the hjpothenuse subtract the square of the 
hasCy and tJie square root of tlie remainder u)ill be the perpendicular. 

Quest.— 576. Whnt is a triangle? VVliat is a right-angle 7 577. What is a ripht 
angled triungle? What is the side opposite the right-angle called ? What are the other 
two sides called? 578. What is the square described on the hypothenuse eriml tcl 

579. When the base and perpendicular are given, how is the hyiwthenuse found < 

580. Whei the hypothenuse and base are given, how is the perpendicular found t 
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Thus, if the bvpotbenuse is 5 and the base 4, then (5)' — (4)« 
ssO, and V9=3, the perpendicular. # 

581* Wlien the hypothenuse and the perpendicular are given, 
to find the ba^e. ^ 

From the square of tlie hypothenvM subtract the square of the per* 
pendicular, and the square root of the remainder will he the hase. 

Tl us, if the hypothenuse is 5 and the perpendicular 3, then 
(5)«_(3)« = 16, and \/l6=4, the base. 

Obs. 1. From the preceding principles it is manifest thatihe area of a sqnaro 
may be found by dividing the square of its hypothenuse by 2. ( Arts. ^^285, 578.) 

2. The areas of aU similar figures are to each other as the squares of their 
komologmis sides, or their /zX:<? diniensiotis. (Leg. IV. 25, 27. V. 10.) Hence, 

The s: JO of the areas of eqicilaieral or other similar triangles, oAaooCsimUar 
polygons, circles and semicircles described on the base and perpendicular of a 
right-angled triangle, is equal to the area of a similar figure described on the 
hypothenuse. 

H. Tile square of a simple ratio is called a duplicate ratio; the cube of a sim- 
ple ratio, a triplicate ratio. 

The ratio of the square roots of two numbers is called a sud-duplicale ratio; 
that of the cube roots, a sub-lriplicale ratio. 

E.x. 1. If a street is 28 feet wide, and the height of a tower is 
06 feet, how long must a rope be to reach from the top of the 
U wer to the opposite side of the street ? 

Solution.— {day -hi^sy — lOOOO, andyiOOOO=100 ft. Ans. 

2. A ladder 40 feet long being placed at the opposite side of a 
street 24 feet wide, just reached the top of a house : how high 
iwas the house ? 

3. 1'wo ships, one sailing 7 miles, the other 12 miles an hour, 
spoke each other at sea ; -one was going due east, the other due 
south : how far apart were they at the expiration of 12 hours ? 

4. AVhat is the length of the side of a square farm which con- 
tains 3 GO acres ; and how far apart are its opposite corners ? 

582* A mean proportional between two numbere is equal 'jo 
the square root of their product. (Arts. 494, 498. Obs. 2.) 

QuisT.—^^ When the hypothenuse and perpendicular aie given, how U tht but 

CXUMll 
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5. Find a mean proportional between 2 ind 8. 
SoiuiioH, — 8X2=16; and Vl6=4. Ans. 

Find a mean proportional between the following numbers : 

6. 4 and 25. la 121 and 36. 14. + and if. 

7. 9 and 36. 11. 196 and 144. 15. |f and ^^. 

8. 16 and 81. 12. 2.56 and 49. 16. W and \\^. 

9. 64 and 25. 13. 6.25 and ^729. 17. \% and i?f. 

583* To find the side of a sqtiare equal in area to any given 
wrface. 

Extract the square root of the given area, and it will be the side 
of the square sought, 

Obs. When it is required to fijpcl the dimensions of a rectangular field, equal 
in area to a given surface, and whose length is double, triple, or quadruple, 
&c., of its breadth, the square root of i, |^i, of the given surface, will be the 
mdlk ; and this being daiibledf tripled^ or quadrupled^ as the case may be, 
will be the length, 

18. What is the side of a square equal in area to a rectangular 
field 81 rods long, and 49 rods wideT 

19. What is the side of a square equal in area to a triangular 
field which contains 160 acres? 

20. AVhat is the side of a square equal in area to a circular 
field which contains 640 acres ? 

21. What are the length and breadth of a rectangular field 
irhich contains 480 acres, and whose length is triple its breadth ? 

22. A gencml airanged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

584* Wlien the sum of two numbers and the difference of 
tbeir squares are given, to find the numbers. 

Divide the difference of their sqttares hy the sum of the numhers 
and the quotient will be their difference; then proceed as in 
Art. 155. 

23. The sum of two numbers is 42, and the difference of their 
squares is V56 : what are the numbers ? Jins 12 and 30. 

24. The sum of two numbere is 65, and the diffeierce of their 
iquares is 975 : what are the numbers ? 
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585. When the difference of two numbers and the difference 

of tlieir sq^uares are given, to find the numbers. 

Divide tlt£ difference of the squares by the difference of the 
numbers, ami t/ie quotient will be their sum; t/ien proceed as 
in Art. 155. 

24. Tlie difference of two numbers is 29, and the difference if 
their squares is 1885 : what are the numbers ? 

ff 

EXTRACTION OP THE CUBE ROOT. 

58G* To extracrthe cube root, is to resolve a given nvmher into 
three equal factors ; or, to find a number which being multiplied 
into itself twice, will produce the given number, (Art. 664.) 

Ex. 1. What is the cube rpot of 64 ? 

Solution, — Resolving the given numbers into three equal fac- 
tors, we have 64=4X4X4. Ans, 4. 

2. What is the cube root of 12167 ? 

Operation, We first separate the 

Col. r. Col. II. 12167(23 given number into two pe- 

1st term 2 4X2= 8. riods, by placing a point 

2d " 4 1200 divisor.) 4167 over the units' figure, then 

8d " 63 1389X3= 4167 over thousands. This shows 

us that the root must have 
two figures, (Art. 562. Obs. 3,) and thus enables us to find part 
of it at a time. 

Beginning with the left hand period, we find the greatest cube 
of 12 is 8, the root of which is 2. Place the 2 on the right of 
the given number for the firat part of the root, and also in Col. I. 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. II. ; and multiplying 4 by 2, subtract its product 
from the period, and to the right of the remainder bring down lh« 
next period for a dividend. Then adding 2, the first figure of the 
root, to the first term of Col. I., and multiplying the sum by 2, 

we add Ihe product 8 to the 1st term of Col. II., and to this sum 

■ . — . . ' - -— ~ 

Q 7B8T.— 586. Whikt Is it to extract the cube leot 1 
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annex two ciphers, for a divisor ; also add 2, the first figure of 
the root, to the 2d term of Col. I. Finding the divisor is con- 
tained in tlie dividend 3 times, we place the 3 in the root, also on 
the right of the 3d term of Col. I. Then multiply the 3d terra 
thuF increased, by 3, the figure last placed in the root, and add 
the product to the divisor. Finally, we multiply this sum by 3, 
am subtiact the product from the dividend. Am, 23. 

587* Hence, we derive the following general 

RULE FOR EXTRACTING THE CUBE ROOT. 

I. Sejxxrate the given number into periods of three figures each, 
placing a ptnnt over units, then over every third figure towards the 
left in wlwle numbers, and over every third figure towhrds the 
right in decimals. 

II. J^ind tJie greatest cube in the first j)eriod on the left hand ; 
^lace its root on tlie right of tlie number for the first figure of the 

root, and also in Col. /. on the left of the number. Tlten multi- 
plying this figure into itself, set tlie product for the first term in 
Col. II. ; and multiplying this term by the same figure again, sub- 
tract this product from tlie period, and to the remainder bring doum 
the next period for a dividend. 

III. Adding the figure placed in tlie root to the first term in 
Col. I, multiply tlie sum by the same figure, add the product to the 
first term in Col, II., and to this sum annex two ciphers, for a di" 
visor ; also add the figure of the root to the second term of Col, I, 

IV. Find how many times the divisor is contained in the divi- 
dend, and place the result in the root, and also on the right of the 
third Ur mof Col. I, Next multiply the third term thus increased by 
tht figure last placed in the root, and add the product to the divisor ; 
then multiply this sum by the same figure, and subtract the product 
from the dividend. To the remainder bring doum the next period 
for a new dividend. 

Y. Find a new divisor in the same manner that the last divisor 
was found, then divide, d:c., a^ before ; thus continue the operation 
till the root of all the periods is found, 

QuKBT.— 567. What Is the first step in extnicting the cube root ? The second 1 ThMt 
iberth 1 FiAh ? How is the cube root proved 1 
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Proof. — Multiply the root into itself twice, and if the lastprod* 
uct is equal to the given number, the toork is right, 

Obs. 1. When there is a remainder, periods of ciphers may be adJed, m ia 
iquare root 

2. If the right hand period of decimala is deficient, this defiv iency must be 
supplied by ciphers. The root must contain as many decimals as there are^ 
periods of decimals in the given number. ' 

IV SS DemoTistraiion.—ThiB rule depends upon the principle that the cuhe 

f the mm of two numbers is equal to the cube of the first part, enlded to ', 

times the square of the first part into the last part, added to 3 times the first 

part into the square of the last, added to the cube of the last part Take any 

nunil)er, as 23 ; we have 23=20-1-3. 

Then (23)s=(20)a-|-(3x20ax3)+(3x20x32>f33=l2l67. 
Or, (23)3=8000-1-3000-^540+27=12167. 

After subtracting the greatest cube from the left hand period, it is plain tho 
remainder must contain 3 times the square of the first part of the root into the 
lost part, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient will be the last part. But it will be seei^ 
that the divisor is 3 times the square of the first part of 4he root, consequentl? 
the quoti<>nt inust be the l^st part of the root required. 

1. The reason for separating the given number into periods of three figures, 
is that the cube of ^ number can not have more figures than triple the number 
of figures in the root, nor but two less. It also shows how many figures the root 
will contain, and thus enables us to find part of it at a time. (Art. 562. Obs. 3.) 

2. The reason for annexing 2 ciphers to the divisor is (manifestly) because 
the first figure of the root, of which the divisor is 3 times the squave, stands in 
tens' place 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being multiplied by the figure last placed in the root, the product will 
evidently be 3 times the square of the first part of the root into the last part, 
together with 3 times the first into the square of the last part, and the cube 
of the last part. In a similar manner the operation may be illustrated in all 
other cases. 

Note. — The preceding method of extracting the cabe root was diECovered by 
the late Mr. Homer of Bath, England, and is often called Horner's Methol. 
(For the common method, and its demonstration by cubical blocks, see Pi acii- 
eal Arithmetic, p. 325). 

Q.vt»r.^0b8. When there is a remaloder, how proceed 1 When the right hHn>l period 
of decimals is deScient, what must tje done 1 How many decimals must the root contnin • 
8BB. Why leiwrate the given number into periods of thres figures 1 Why annex twe 
dpbMs uk iht right of tfas divftor f 
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689« The cube root of a eammon fraction is foimd bj ex- 
tracting the root of its numerator and denominator, or by first 
reducing it to a decimal. 

A mixed number should be reduced to an improper fracliony or 
the fractional part to a decimal. 

\ 3. Required the cube root of 78314.0. 

Operation, 



CoLL 


Col. n. 78314.600(42.78+, 


Ist term 4 


1GX4 = 64 


2d " 8 


4800, 1st divisor ) 14314 


8d " 122 


5044X2 = 10088 


4th " 124 


629200, 2d divisor) 4226000 


6th " 1267 


638069X7 = 3766483 


Cth " 1274 


64G98700, 3d divisor) 400117000 


7th " 12818 


64801244X8 = 438400062 



590« When the root is required to many places of decimals^ 
the operation may be contracted in the following "manner.' - • • 

First fiiid one more than half the nvmber of decimal figures re- 
quired. For a new divisor , take as many Jiff ures plus one on the 
left of the last term in Col, II. as remain to be found -in the root ; 
axid for a dividend retain one more figure on the left of t/ie re- 
tnainder tJuin tlie divisor lias ; then proceed cu in the coniractum 
of division of decimals, (Art. 333.) 

Required the cube root of the following numbers : 

4. 91125. 8. 10218313. 12. 37. 16. -^ff. 

5. 140608. 9. 11543.176. 13. 6. 17. HU- 

6. 671787. 10. 20.670824. 14. 376. 18. 44f. 

7. 2516166. 11. .241804367. 15. 675. 19. 49^. 

20. What is the cube root of 2 to eight decimals ? 

21. What is the cube root of -jV to eleven decimals? 

22. What is the side of a cubical mound which contains 314433 
solid feet ? 

Note, -Similar solids are to eich other as the cubes of their homologpof 
odes, or like dimensions. (Leg. VII. 20, VIII. 11. Cor.) Hence, 

QnsT^-^589k Bow find ths cote root ofa eonunon (kutioa ? Of a mUad Awafaw 1 
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591* To find the side of a cube whose solidity^hall be dou- 
ble, triple, &c., that of a cube whose side is given. 

Cube the given side, multiply it by the given proportion, and the 
cube root of the product will be the side of the cube required. 

23. Wli-.t is the side of a cubical bin which contains 8 times as/ 
many solid fe«i as one whose side is 4 feet ? Ans, 8 ft. 

24. What is the side of a cubical block which contains 4 times 
M many solid yards as one whose side is 6 feet ? \ 

25. If a ball 6 inches in diameter weighs 32 lbs., what i& the 
weififht of a ball whose diameter is 3 inches ? . 

26. If a globe 4 ft; in diameter weighs 900 lbs., what is tlie 
weight of a globe 3 ft. in diameter? 

592* To find two mean proportionals between two given 
numbers. 

Divide the greater number h/ the less, and extrojct the cube root 
of the quotient. Multiply the root thus found by the least of the 
given numbers, and the product will bethe least proportional sought ; 
then multiply tlie least mean proportional by the same root, and this 
product will be the greater m£an proportional required. 

Find two mean proportionals between the following numbers : 

27. 8 and 216. 29. 12 and 1500. 31. 71 and 15396. 

28. 64 and 512. 30. 40 and 2560. 32. 83 and 60507. 

EXTRACTION OP ROOTS OP HIGHER ORDERS. 

-ft 93. When the index denoting the root to be extracted is a 
composite number. 

JFlrst extract the root denoted by one of the prime factors of the 
Q^ven index ; then of this root extract the root denoted by ano*J\er 
f ime factor, and so on. Thus, 

For the 4th root, extract the square root twice. 
For the 6th root, extract the cube root of the square root. , 
For the 8th root, extract the square root three times. 
For the 27th root, extract the cube root three time^- 
1. What is the 4th root of 81 ? Am. 3. 
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2. What u the 8th root of 256 ? . 

8. The 4tir root of 65536 ? 

4. The 4th root of 19987173376 

6. The 6th root of 46656 ? 

6. The 6th root of 308915776 ? 

'7 The 8th root of 390625 ? 

S The 9th root of 40353607 ? 

9 The 18th root of 387420489 ? 
1.0. The 2ith root of 134217728 ? 

594* When the index denoting the root is not a coniposiie 
ftomber, we have the following general 

RULE FOR EXTRACTING ALL ROOTS. 

I. Point off the number into periods of as many figures eark, as 
tJiere are units in the given index, cxmimencing with the units figure^ 

II. Find the first figure of the. root, and subtract its poiver from 
tlte left hand period ; then to the right of the remainder bring down 
the first figure in the next period for a dividend, 

III. Involve the root to the power next inferior to that of the index 
of the required root, and multiply it by the index itself for a divisor, 

IV. Find how many times the divisor is contained in the divi- ' 
dend, and the quotient vnll be the next figure of the root. 

V. Involve the whole root to the power denoted by the index of 
the required root, and subtract it from the two left hand periods of 
*he given number, 

VI. Finally, bring dovm the firsj figure of the next period^to the 
remainder, for a new dividend, and find a new divisor as befori^ 
Thus proceed till tlie whole root is extracted, 

Obs. 1. The reason of this rule may be illustrated in the same manner a« 
that for the extraction of the Square and Cube Roots. 

£. The proof of all roots is by involution. 

3. Any root zohatever may be extracted by an extension of the principle ap- ^ 
(lied to the extraction of the cube root. In this general application of the 
principle, the given number must be divided into periods, each consisting of as 
many figures as there are units in the index of the required root, and the num- 
ber of columns employed will be one ess than there are units in the given in- 
iifix. The operation then proceeds exactly as in the extraction of the cube 

root ; and if there be a lemainder, a like contraction is admisable. 
T.H. 17 
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11. Required the 5th root of. 36l8437208Sbd2.^ 

Operation, 
35134372088832(512 Atu 
3125 
5^X5=3125 ) 3934 

51^=345025251 • 



51*X5=33826005) 68184698 

512* = 35184372088832 

12. Required the 5th root of 95t^. 

13. Required the 7th root of 2103580000000000000. 

JVbte.— The preceding method in most of the practical cases, gives ] erhapiL 
M easy solutions, as the nature of the case will admit. But when roots of a 
TCiy high Older are required, the process may be shortened by the following * 

APPROXIMATE RULE. 

5f)5* Call the index of the given power n ; and find hy trial 
a number nearly equal to the required root, and call it the assumed 
root. Maise the assumed root to the power whose index is n. Then,, 

As n-^-l times this power, added ton — 1 times the given nuTriber, 
is to n — 1 times the'same power added to n+1 times the given num- 
her, so is the assumed root to the true root nearly. 

The number thus found may be employed as a new assumed root, 
and the operation repeated to find a result still nearer the true rooU 

14. Required the 365th root of 1.06. 

^ Solution, — ^Take 1 for the assumed root, the 365th power of 
which is 1 ; and n being 365, we have n-f- 1=366, and n — Iss 
864. Then proceed in the following manner : 
1X366=366 1X364=364 

1.06X364=385.84 1.06X366=387.96 



As 751.84 


: 751.96 :: 1 : Ans. 

Ans 1.0001 59l>. 


16. The 7th root ftf 2 ? 
16. The 9th root of 2 ? 


17. The 12th root of 1.05 ? 

18. The 100th root of 100 1 



• Button's BfadiiiDaflcal Ttads; alio BouiycMtlB'i AritfaflMlkb 
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SECTION XVIII. 

PROGRESSION. 

♦ 
Ari. 596* Wlien there is a series of numbers such, that the 

f^tios of the first to the second, of the second to the third, &c., are 

all equal, t^e numbers are said to be in Continued Proportion, or 

Progression, Progression is commonly divided into arithmetical 

and geometrical. 

Note, — ^The terms arithmetical and geometrical are used simply to distifir- 
guish the dijiferent kinds of progression. They both belong equaU}^ to aritb- 
metie and geometry. 

ARITHMETICAL PROGRESSION. 

597* Numbers which increase or decrease by a common differ^ 

ence, 9XQ m arithmetical progression, (Art. 474. Obs.) 

Obs. 1. Arithmetical progiesraon is sometimes called progression by differen/ee^ 
or eqiiidiffererU series. 
2. When the numbers increase, the series is called ascending; as, 3, 5, 7, 9, 
^11, &c. When they decrease, the series is called descending ; as, J 1, 9, 7, 5, &c. 

598* When four numbers are in arithmetical progression thi 
mm of the extremes is equal to the sum of the means. 

Thus, if 6—3=9—7, then will 64-7=3+9. 
Again, if three numbers are in arithmetical progression, the sum 
of the extremes is double the mean. 

Thus, if 9--6=6— 3, then will 9+3=6+6. 

599« In any arithmetical progression, the sum of the two eX' 
trem£S is equal to the sum of ang other two terms equally distant 
from the extremes, or equal to double the middle term, when the 
number of terras is odd. Thus, in the series 1, 3, 6, 7, 9, it is 
obvious that 1+9=3+7=6+6. 

600* In an ascending series, each succeeding term is found 
by adding the common difference to the preceding term. Thus, 
if the first term is 3, and the common difference 2, the seriea ia 
8, 6, 7, 9, 11, 13, 16, 19, 17, 21, &c. 
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In a descending series, each succeeding term is found by sub« 
tractiag the common differ(!nce from the preceding term. I'bu8» 
if the first term is 15, and the commoa difference 2, the series ia 
15, 13, 11, 9, 7, &c. ^ 

GOl* In arithmetical progression there are five parts to be 
considered, viz : tJie first term, tlie last term, the number of terms, 
the common difference, and the sum of 'all tlie terms. These parts 
have sucli a relation to each other, that if any three of them are 
given, the other two may be easily found. 

G02« If the sum of the two extremes of an arithmetical pro- 
gression is multiplied by the number of the terms, the product 
will be clouble the sum of all the terms in the series. 

Take tlie series . 2, 4, 6, 8, 10, 12. 

The same inverted 12, 10, 8, 6, 4, 2 . 

file sUms of the terms are 14, 14, 14, 14, 14, 14. 

Thus, the sum of all the terms in the double series, is equal to 
the sum of the extremes repeated as many times as there are terms ; 
that is, the sum of the double series is equal to 124-2 multipUed 
by 6. But this is twice the sum of the single series. Hence, 

* 603* To find the sum of all the terms, vj^hen the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes hyiihe number of terms, 
and tlie product will he the sum of the given series, 
Obs. The reason of this process is manifest from the preceding illustration. 

Ex. 1. The extremes of a series are 3 and 25, and the number 
of terms is 12 : what is the sum of all the terms ? Ans, 168. 

2. What is the simi of the natural series of numbers, 1, 2, 3, 
4, 6, (fee, up to 100 ? 

3. How many strokes does a common clock strike in VI hours 

604« To find the common difference, when the extremes and 
the number of terms are given. 

Divide the difference of tlie extremes ly tlu number of terms less 
I, and the quotient will he the common differeme required, 

Oss. The tnUK of this rule w maaiibst from Art. €03. 
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4. T1)e extremes are 5 and 5Q, and the number of terms is 18: 
what 15 the common diflcrence? " -^Jw». 3. 

6. If llie extremes are :J and 300, and the number of terms 10, 
what is the common difference ? 

605* To find the number of terms, when the extremes and 

common difference are given. 

Divide the difference of tlie extremes hy the common difference^ and 

Vic quotient increased by 1 will he tfie number of terms, 

Obs. The trtUh of this principle is manifest from the manner in which the 
successive terms of a series are formeil. (Art. (iOO.) 

6. If the extremes are and 470, and the common difference 
b 8, what is thp number of terms ? Ans, 50. 

7. If the extremes are 600 and 70; and the common difference 
IS 10, what is the number of terms? 

G06* AMien the sum of the series, the number of terms, and 
one of the extremes are given, to find tlie other extreme. 

Divide twice the sum of the series by tJie number of terms, and 
from the quotient take the given extreme, 

Obs. The reasinh of this rule is manifest from Art. 603. 

'^8. If the sum of -a series is 576, the number of terms 24, and 
the first term 1, what is the last term? Ans, 47. 

0. If the sum of a series is 1275, the number of terms 50, and 
the greater extreme 47-}', what is the less extreme ? 

607. To find any given term, when the first term and the 
eommon difference are given. 

MvHiphj the common difference by one less than the number of 
terms required ; t/ten if the series be ascending, -add the product to 
the first term ; but if it be descending, subtract it, 

Obs. The reason of this rule may be seen from the manner in wliich tht 
mcceetling terms of a series are formed. (Art. <j(K).) 

10. If the first term of an ascendins: series is 7, and the commoD 
difference 3, wliat is the 41st term? Ans, 127. 

11. If the first term of a descending series is 100, and the com- 
mon difference l\, what is t]i3 54th term? 
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12. If thi first term of an ascending series is 7, and the com- 
mon difference 5, what is the 100th term ? 

608« To find any given number of arithmetical means, when 
the extremes are given. 

Subtract the less extreme from the greater, and divide the re- 
mainder By 1 mxrre tJian the nuinber of means required ; the quo- 
tient will be tlie common difference, which being continually added 
to tite less extreme, or subtraxited from the greater extreme, will give 
the m^an terms required. One msan term mjay be found by taking 
half tlie sum of the extremes, (Art. 598.) 

Obs. This rule depends upon the same principle as that in Ait. 604. 

13. Required 3 arithmetical means between 7 and 35. 

14. Required 6 arithmetical means between 1 and 99. 

GEOMETRICAL PROGRESSION. 

609* Numbers .which increase by a common multiplier, oi 
decrease by a common divisor, are in Geometrical Progression. 

Tlie numbers 4, 8, 16, 32, 64, &c., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term; thus, 4X2=8; 8X2 = 16, &c. 

Again, if the order of this series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon di\asor. Thus, in the series 64, 32, 16, 8, (fee, 64-r-2=32 ; 
32 -i- 2=1 6, (fee. 

Note. — If the first term and raiw are the same^ the progression is simply 

a series of lowers; as 2; 2x2; 2x2x2; 2x2X2x2, &c. 

« 

Obs. 1. Geometrical Progression is geometrical proportion continued. It is 
therefore sometimes called continual proportionals, or progression by quotierUs. 
If the series increases it is calloil asce^iding; if it decreases, descending. 

2. The numbers which form the series, are called the terms of the progres- 
sion. The comvwn multiplier, or divisor , is called the ratio. For most pur- 
poses, howQver, it will be more simple to consider the ratio as always a muUi- 
plier, cither ijitegral or fracliov/d-. Thus, in the series 64, 32, 16, &c., the 
ratio is either 2 considered as a divisor, or \ considered as a multiplier. 

3. In Geometrical as well as in Arithmetical progression, there arc five parts 
to be considered, viz : the first term, the last term, the number of terms, the ratio, 
and the sum of all the terms. These parts have such a relation to each other, 
that if any three of them are given, the other two may be easily found. 
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610« To find the la$$ team, when the ftni team, the raUa, 

and the number of terms are given. ' 

Multiply the first term into that power of the ratio ¥>ho$€ index 
is 1 less than the number of terms, and the product Ml be the 
last term required. 

Obs. 1 The reasim of this procesi may be seen by adyertiiig to the mannet 
in whick each succesriye term b formed. (Art. 609.) Thus, in the series 4, 8, 
16, 32, &c., the 3d term 8=4X2; l6=r4x2X2, or 4X2«; 32=4X3», Ac. 

S. It will be seen that the several anumnts in eompoond inteiest, form a 
geometrical series of which the principal is the 1st term ; the amount of SI for 
1 year the ratio ; and the number of years -f-l the number of terms. Hence 
the required amouiU of c6'mpound interest may be found in the same way at 
the last term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
ratio 4, what is the 5th term? Ans, 512. 

2. The first term is 64, and the ratio i: what is the 5ih term? 

3. The first term is 2, and the ratio 3 : what is the 8th term ? 

4. The first term is 1, and the ratio 5 : what is the 10th term? 

5. A farmer hired a man for a jear, agreeing to give him $1 for 
the 1st month, $2 for the 2d, $4 for the 3d, and so on, doubling 
his wages each month : how much did he give the last month ? 

6. What is the amount of $250, at 6 per cent., for 5 years com* 
pound int. ? Of $500, at 7 per ct., for 6 years ? Of $1000, at 
5 per ct., for 10 years ? 

6 1 1 • To find the sum of the series, when the ra^to afid the 
extremes are given. 

Multiply the greatest term into the ratio, from the product svh* 
tract the 'least term, and divide the remainder by tJie ratio less 1. 

' Obs. 1. When the^rs^ term, the ratio ^ and the nunUfcr of terms are given, to 
find the sum of the series we must first find the last term, then proceed as above. 
2. The sum of an injinile series whose terms decrease by a common divisor, 
may be found by muUijiying tke greatest term into ike ralio^ and dividing /As 
product by the ratio less 1. The least term being infinitely small, is of no com* 
parative value, and is therefyre neglected. 

7. What is the sum of the series, whose extremes are 5 and 
1215, and the ratio 3 ? Ans. 1820. 

8. The extremes of a series are 1 and 512» and the latio 2 * 
what is the sum of the series ? 
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fi. The extremes of a series are 1024iand 16274i, and the ratio 
is H : what is the sAn of the* series ? 

10. A merchant hired a clerk for a year, and agreed to pay him 
1 mill the 1st month ; 1 cent the 2d ; 10 cents the 3d, and so on, 
increasing in a tenfold ratio for each successive month ; what wa« 
the amount of his wages ? 

.11. What is the sum of the mfinite series 1 4-^^^-}.-|-^, <fec. ; that 
8, the descending series whose first term is 1 and the ratio 2 ? 

Ana, 2. 

12. What is the sum of the infinite series 1 +i+i+^+V'r,* &c. 

612* To find the ratio, when the extremes and number of terms 
are given. 

Divide the greater eoetreme hy the less, and extract that root of the 
quotient wliose index is 1 less than the number of terms. 

IS. The extremes of a series are 3 and 192, and the number 
of terms 7 : what is the ratio ? Ans. 2. 

» 

14. What is the ratio of a series of 5 terms, whose extremes are 
1 and 567 ? 

Note. — Other formulas in arithmetical and geometrical progression might be 
added, but they involve principles with which the student is supposed as yet 
to be unacquainted. For a fuller discusraon of the subject, see Thomson' 
Day's Algebra. 

ANNUITIES. 

t> 1 3* The term annuity properly signifies a sum of money 
payable annually, for a certain length of time, or forever. 

Obs. 1. Payments made semi-annually, quarterly, monthly, &c., are als-) 
called annuities. Annuities therefore etnbrace pensions, salaries, rents, &c. 

2. When cuinuities remain unpaid after they are due, they are said to hn 
forharn/e, or in arrears. The sum. of the annuities in arrears, added to th« ii^ 
tered due on each, is called the amouiU, 

The jrreserU warlh of an annuity is the sum, which being put at interest, 
will exactly pay the annuity. 

3. When an annuity does not commence till a^ven time has elapsed, it ii 
called an annuity in reversion; when it continues /w«7tfr, a perpetuity, 

4. In finding the amount of annuities in arrears^ it is customary to reckon 
compound interest on each annuity from the time it is due to the time of pay- 
ment. The process therefore is.the same as find ng ths sum of an ascending 
geometiical series. (Art. 611.) Hence, 
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614* To find tbe amount of an^uinuitj in arrears. 

MaJce the annuity tlie first term of a f/eonietrical series, tht 
mnount of $1 for 1 year tlie ratio, and the given number of yean 
ike number of terms ; then find the sum of tJu series, and it will be 
the amount required, (Arts. 610, Oil.) 

Cbs. When the payments are not yearly^ for the amount of SI for 1 year^iura 
its amount for the time between the payments *, and instead of the nL.7nber h( 
yeti s, use the number of payments that have been omitted, and proceed as Uefpre. 

1. What is the amount of an annuity of $100 which has not been paid for 
3 years, at G per cent, compound interest! 

So/u/um.— 10OX(1.06)s=:112.36; and (112.36X1.06)— 100-f..06= «3l8.3G. 

TABLE, showing Ih/s amoufU of annuity i?/* $1, or £1, o^ 5, 6, and 7 per cent, 

for any number of years from 1 to 30. 



Yr«. 
1 


5|ierct. 


6|ierct 
1.00000 


7|ierct. : 
1.00000 


Yn. 
11 


i |ier ct. 
14.20678 


per ct. 


7 per ct. 
15.7836 


1.00000 


14.97164 


2 


. 2.05000 


2.06000 


2.07000 


12 


15.91712 


16.86!»94 


17.HHH4 


3 


3.15250 


3.183<K) 


3.21490 


13 


17.71298 


18.88213 


20.1406 


4 


4.31012 


4.374(»1 


443994 


14 


19.59863 


21.0I.'>06 


2-2.5504 


5 


6.525(>3 


5,63709 


5.75073 


15 


21.57856 


23.275!h; 


25.1290 


6 


6.80191 


6.97532 


7.15329 


16 


23.(^5749 


25.(i7252 


27.8880 


7 


8.14201 


8.39.383 


8.65402 


17 


25.81036 


28.21287 


30.8402 


8 


9.51911 


9.89746 


10.2598 


18 


28.13238 30.90505 


33.9990 


9 


11.02656 


11.49131 


11.9799 


19 


30.5:«K)0 


33.75!K)!> 


37.37H9 


10 12.57789 1 


13.18079 


13.8164 


! 30 


33.06595 


36.78559 


40.9954 



Note. — Multiply the given annuity by the amt. of SI, for the given number 
of years found in the Table, and the product will be the amount required. 

3. What will an annual rent of $75 amount to in 9 years, at 5 per cent. 1 

4. What is the amount of $200 forborne for 9 years, at 6 per cent. 1 

^ 6. What is the amount of $350 forborne for 10 years, aft 7 [ler cent. 1 

6. What is the amount of $1000 forborne for 20 years, at 6 per cent. 1 

615« To find the present worth of an annuity. 

Find the amount of i\ annuity for tJu given tims as heftyre ; 
then divide this amount by the amount of ill at compound interest 
for the same time, multiply tlve quotient by tlie given annuity, and 
I the product will be the present worth. If the annuity is a perpetuity, 
or to continue forever, multiply it by 100, divide tJte product by 
the given rate, and the quotient will be the present value required. 
Obs. For the amount of $1 at compound interest, see Table, p. 271. 

7. What is the present worth of an annuity of $40 to continue 5 years, lU 
5 fAT cent, compound interest) Ans. $ 173.178. 

17* 
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& What b the present worth of an annuity of $80 to continue forerer, at 
6 per cent. 1 

6 1 6. To find tlje present worth of an annuity in reversion. 
Find the present worth of the annuity from the present iirne till 
its termination ; also find its present worth for tJie time hefcyre it 
commences ; the difference between these tioo results will be the pres- 
ent ioorth required^ 

9. What is the present worth of $79,635 at 5 per cent., to commence in 
jears uid continue 6 yean ) Ans, $333.50. 

PERMUTATIONS AND COMBINATIONS. 

G17* By Permutations is meant the changes which may be 
made in the arrangem£nt of any given number of things. 

The tern, combinations, denotes the taking of a less number of 
things out of a greater, without regard to their order or positioa 

G 1 8* To find how many permutations or changes may be made 
m the arrangement of any given number of things. 

Multiply togetJier all the terms of the natural series of numbers 
from 1 up to the given niimber, and tJie product wUl be the answer. 

1. How many changes may he rung on 5 bells 1 Ans, 130. 

3. How many different ways may a class of 8 pupils be arranged 1 

3. How many different ways may a family of 9 children be seated 1 

4. How many ways may the letters in the word arithmetic^ be arranged? 

5. A club of 13 persons agreed to dine with a landlord as long as he could 
«eat them differently at the table : how long did their engagement lastl 

619* To find how many copibinations may be made out of 
any given number of diflferent things by taking a given number 
of them at a time. 

Tah^ tlie series of numbers, beginning at the number of things 

given^ and decreasing by 1 till the number of terms is equal to tJve 

number of things taken at a time ; the product of all the terms 

mil be the answer required, ^ 

8. Hqw many different words can be formed of 9 letters, taking 3 at a time 1 

fil3/«/m^— 9X8X7=504. Alls. 504 words. 

7. How many numbers can be expressed by the 9 digits, taking 5 at a timel 
3. How many words of B letters each can be frfrmed out of the 36 letters of 
lie «4phabet, on the supposition t'\at consonants will form a word 1 
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* « 

SECTION XIX. 

APPLICATION OF ARITHMETIC TO GEOMETRT. 

€20« In the preceding sections ab$traet numbers lu^ve been 
applied to concrete ftubstcmcee, or to objects in general, considered 
arithmeticallj. On the same principle, geometrical magtutudei 
may be compared or measured by means of the numbers repre- 
senting tbeir dimensions. (Arts. 7, 610. Obb. 3.) 

Om The measurement of magnitadet ii commonly called 



MENSURATION OF SURFACES. 



62 1 • In the measurement of euffaees, it is customary to 
a square as the meaeuring unit, whose side is a linear umi of 
the same name, (Leg. IV. 4. Sch. Art. 257. Obs. 2.) 

Note, — For the demonstration of the following principles, see refereaceii 

622« To find the area of a parallelogram, also of a square. 

Multiply the length by the breadth. (Art. 285, Leg. IV. 5.) 

Obs. When the area and one side of a rectangle are given, the etker tide is 
g»und by diyiding the area by the given side, (Ait. 156.) 

1. How many acres in a field 240 rods long, and 180 rods widel 

2. How many acres in a square field the length of whose side is 340 rods I 

3. If the diagonal of a square is 100 rods, what is its areal 

4. A rectangular tarm of 320 acres, is | a mile wide: what is its length 1 

623« To find the area of a rhombus. (Leg. L Def. 18. IV. 5 ) 
Multiply the length by the altitude or perpendicular height, 

5. Find the area of a rhombus whose lengtji is 20 ft , and its altitiide 16 ft 

6244 To find tlie area of a trapezium. (Leg. IV. 7.) 
Multiply half the eum of the parallel eides by the altitude. 

6. Find the area of a Jnipezium the lengths of whose parallel sides ait 
tl ft. and 31 ft., and whos^titude b 15 ft. 

625* To find the area of a triangle. (Leg. IV. 6.) 
Multiply the base by Ivalf the altitude or perpendicular height 

7. Find the area of a tnangle whose base it 50 % end its altitude 44 ft. 



3d0 M ENSlfR4TI01fw | Sj^CT. XIX. 

626* To find the area of a triangle, the three sides-being given. 

Frwn luilf tJi£ sum of the three sides subtract each side respeC' 
lively ; ilien multipty together Jialf the sum and the three remain^ 
ders, and extract tlie square root of the product. 

9. What is the area of a triangle whose sides are 20, 30, and 40 fl. ? 

10. How many acres in a triangle whose sides are each 40 rods 1 

627* To find the circumference of a circle from its diameter.' 
Multijoly the diameter by 3.14159. (Leg. V. 11. Sch.) 

Nofe. — The circumference of a circle is a curve line, all the points of which 
are equully distant from a point within, called the centre. The Sameter cf a 
circle is a straight line which passes through the "centre, and is terminated on 
both sifjes by the circumference. The radiiis or semi-diameter is a iHraight 
line drawn from the centre to the circumference, 

1 1. What is the circumference of a circle, whose diameter is 20 ft. 1 

12. What is the circumference of a circle., whose diameter is 45 rods 1 

628« To find the diameter of a circle from its circumference. 

Divide the circumference by 3.14159. 

Obs. The diameter of a circle may also be found by dividing the area by 
7854, and extracting the square root of the quotient. 

13. What is the diameter of a circle, whose circumference Is 314.159 ft. 1 

629* To find the area of a circle. (Leg. V. 11.) 
Multiply half the circumference by half the diameter ; or, muU^ 
tiply the square of the diameter by the decimal .7854. 

15. What is the area of a circle, whose diameter is 50 rods 1 

16. Find the area of a circle 200 fl. in diameter, and 628.318 ft. in drcom. 

630. To find the side of the greatest square that can be'ln- 
scribed in a circle of a given diameter. 
'^ Di^nde the square of the given diameter by 2, and extract the 
square root of the quotient, (Art. 581. Obs. 1.) 

17. The diameter of a round table is 4 ft ; what is the ride of the gieateii 
square table which can be made from it 1 

631* To find the side of the greatestl|q[uilateral triangle that 
tan be inscribed in a circle of a given diameter. , 

Multiply i the given diameter by 1.73205. (Leg. V. 4. Sch.) 

16. Required the side of an equilateral triangle inscribed in a oiJe of 90 ft 
diameter. 
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MEASUREMENT OP SOLIDS. 

632. In the measurement of solids it is customary to assumo 
a cube as the measuring; unii^ whose sides are squares of the sama 
Dame. (Art. 258. Ohs. 2.) 

633. To find the solidity of bodies whose sidea an perpett- 

c'icular to each other. 

Muliiplt the length, breadth, and thichuu together. (Art 286.) 

Obs. When the caiUtiUs of atotid body and two of its tidet an given, ths 
Mer side is found by dividing the conlenli by the product of the two given 
■Jet. (Alt. 159.) 

1. What are the contents of a stick of timber 4 it tqnaie, and 8SH ft. longl 
9L Wiiat is the capacity of a cubical vessel, 14 ft. 8 ioi deepi 

634« To find the solidity of a prism. 

Multiply the area of the base by the height, (Leg. VII. 12.) 

Obs. This rule is applicable to all prisms^ triangular, quadrangular, pentaf> 
snal, &c., also to all paraUelopipedani^ whether rectangular or obliqua. 

3. Find the solidity of a prism 46| ft. high, whose base Is 7| ft. ■quant 

635* To find the lateral surface of a right piism. 

Multiply the length by the perimeter of its base, (Leg. YII. 5.) 

Obs. If we add the areas of both ends to the lateral surface, the sum will ba 
the whole surface of the prism. # 

4. What is the surface of a triangular prism, whose odes are each 3 ft., and 
hs length 12 0.1 

636« To find the solidity of a pjrramid and cone. 

Multiply the area of the base by \ of the height, (Leg. VIL 18.) 

5. What is the solidity of a pyramid 100 ft. high, whose base is 40 ft. sqoaie t 

6. What is the solidity of a cone 150 ft. high, whose base is 15 ft. in diameter 1 

637* To find the lateral or convex surface of a regular pyra> 
mid, or cone. (Leg. VII. 16, VIIL 3.) 

Multiply the perim/fer of the base by \ the slant-height 

7. What b the lateral surface of a regular pyramid, whose siant-height k, 
15 ft., and base is 30 ft. sqnare 1 

8. What is the convex ttarface of a right erne, whose slant-height is M ft. 
and the perimeter of its base 37 ft. '{ 
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638« To find the solidify of a frustum of a pyramid and cone. 

To the sum of the areas of t/ie two ends, add the square root of 
the product qf these areas ; t/ien multiply t/us sum by ^ of tiieper* 
pendicular height. (Leg. VII. 19. Sch., VIII. 6.) 

9. If the two ends of the frustum of a pyramid are 3 ft. and 2 fl. square, and 
the height is 12 ft., what is its solidity t 

639* The convex surface of a frustum of a pyramid and cone' 
\b found by multiplying half the sum of the circumferences of th4 
9wo ertds by the slant-lieight, (Leg. Vll. 17, VIII. 5.) 

10. If the circumferences of the two ends of the frustum of a cone are 18 ft> 
and 14 ft., and its dant-height 11 ft., what ia its convex surface t 

640* To find the solidity of a cylinder. 

Multiply the area of the base by the height. (Leg. VIII. 2.) 

11. Find the solidity of a cylinder 10 ft. in diameter, and 35 ft. high. 

12. Find the solidity of a cylinder 100 ft. in circumference, and 150 ft. high* 

641 • To find the convex surface of a cylinder. 

Multij)ly t/ie circumferhice of the base by tlie Jmght. (Leg. VIII. 1.) 

13. Find the convex surface of a cylinder 5 yds. in diameter, and 5 yds. long, 

642* To find the convex surface of a sphere or globe. 
Multiply the circumference by the diameter. (Leg. VIII. 9.) 

14. What is the surface of a globe 18 inches in diSlneter 1 

15. If the diameter of the moon is 2162 miles, what is its sur&cel 

643« To find the solidity of a sphere or globe. 
Multiply the surfojce by \ of the diameter. (Leg. VIII. 11.) 

16. Find the solidity of a globe 15 inches in diameter. 

17. The diameter of the moon is 2162 miles : what is its solidity 1 

MEASUREMENT OF LUMBER. 

644. The area of a board is found by mvUijlying the length into ike mean 
0r€ad!A. (Arte. 622, 623.) 

Tlr.B solid contentis of hewn or square timber M found by muUiplying the 
ymgik into the misan breadth and depth. 

The solid contento of round timber are found by muUiplying the length 
ky \ the mean girt or Hrcumference. 

Obs. 1. The mean breadth of a tapering board is found by measuring i' im 
the middle, v by taking J the sum of the breadths of the two ends. 
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2. The mean dimensiDiis of iqiiare and round timber aie fimnd in a iiniUar 
manner. 

3. The method for finding the sotidity of round timber makes an allowanoe 
of about f for waste in hewing. (Arts. 640, 258. Obs. 3.) 

18 Find the area of a board 12 ft. long, and the ends 14 in. and 12 in. wide. 

19 Find the solidity of a joist 16 ft long, the ends being 8 in. and 4 in. sq. 
2<l Find the solidity of a log 50 ft. long, the ciicumferences of the enda 

oeing 6 ft. and 4 ft 

GAUGING OP CASKS. 

645* The process of finding the contents or 'capacities of caski 

and other vesaeU is called Gauging. T 

646. The/:owUiUs oj casks art fovMd by muUiplfing ike square of tke iNAm 
iiaineler into tke length,- tAtn this product mttUiplied by .0034 will give the wine 
gaUonSf and mulUpUed by .0028 will give ike beer gnUons, 

m 

Obs. The mean diameter of a cask is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves are 
very much curved ; or by adding .5 whdh very lUiU curved ; and by adding .55 
when they are of a medium curve. 

21. How many wine gallons in a cask but little curved, whose length is 45 
in., its bung diameter 40 in., and its head diameter 36 in. 1 

22. How many beer gallons in a cask much curved, whose length is 64 in., 
its bung diameter 52 in., and head diameter 46 in. 1 

TONNAGE OF VCSSELS. 

64y« Govemmeni Rule. — 1. If the vessel be douUe-deckea, take the lengia 
from the fore part of the main stern to the af\er part of the stern-post, above the 
upper deck ; then the breadth at the broadest part above the main wales, half 
of which breadth shall be accounted the depth of such vessel; from the length 
deduct thrre-fiflhs of the breadth, multiply the remainder by the breadtli and 
the product by the depth ; divide the last product by 95, and the quotient shall 
be deemed the true tonnage of the vessel. 

II. If the vessel be single-decked ^ take the length and breadth as above d*- 
rected, deduct from the length three-fiflhs of the breadth, and take the deptli 
from the under side of the deck plank to the ceiling in the hold, then multiply 
and divide as before, and the quotient shall be deemed the tonnage. 

ZarpenJer^s Ride. — The continued product of the length o( the keel, ths 
breadth at the main bean^ and the depth of the hold in feet, divided by 95 will 
give the tonnage of a single-decked vessel. For a dmibU ^decker ^ instead of 
the depth of the hold, take half the breadth at the beam. 

23. What is the government tonnage of a dr able-decker; whose ongtt ii < 
150 ft., the breadth 35 ft., and the depth 25 ft. 1 

24. What is the carpenter's tonnage of the same vessel? 
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^JklECHANICAL POWERS, 

648* The Mechanical powers are six, viz: the lever, the wked 
and oj^le, the pulley, the inclined plane, the screw, and the wedge. 

^49* When the power and weight act perperidiculariy to the arms 4>f a 
ttraigkl lever, the /Mncer is to the leeigkt, as the distance from the fulchim to 
the weight is to the distance from the fulcmm to the povxr. 

1. If the power is 100 lbs., the long arm 10 ft., and the short arm 2 ft., whai 
weight ean be raised 1 

2. The arras of a lever are 15 ft. and 4 ft., and the weight raised 500 lbs.: 
what is the jiower ? 

650* When a weight is sustained by a lever resting on tioo props^ 
Th€ long arm : the short arm : : the weight supported by theiong arm : the 
weight supported by the short arm. Hence, 

The whole length : short arm : : whole weight : weight on s. a. (Leg. III. 16.) 

3. A and B carry 256 lbs. suspended upon a pole 5 ft. from A and 3 ft. from 
B : how many pounds does each carry 1 

4. A and B carry 90 lbs. upon a lev^ 12 ft. long : where must it be placed, 
that B may carry i of it ? 

651. The wheet and axle operate on the same principle as the lever; tha 
semi-diameter of the wheel answers to the long arm, and the semi-diameter of 
the axle to the short arm. 

5. If the diameter of a wheel is 6 ft., and that of the axle 1 ft., what weight 
will 100 lbs. raise 1 

. 6. A wheel is 8 ft. diameter, a#axle 1| ft. : what weight will 200 lbs. raise 1 

653. In the application of movable pulleys, 

The POWER : the weight : : 1 : twice the number of pidleys. 

7. What weight can a power of 200 lbs. raise with 4 movable pulleys'? 

8. What power with 8 pulleys will raise a pillar of granite weighing 10 tons t 

653* The perpendicular height of an inclined plane is toils length, as the 
power to the weight. 

9. What power will draw a train of cars weighing 100000 pounds up an iiv 
cUned pAane which rises GO ft. to a mile 1 

654. The screw acts upon the principle of the inclined plane Hencv, 
JTve distance between the threads is to the circumference of a circle described bf 

the pmeer, as the power is to the weight. 

10. What weight can be raised by a pr wer of IwO lbs. applied to a serew 
whose threads ai« I mch apart, at the end of a lever 12 ft. longi 

. 655. The pmor applied to the head of a wedge b to the weight, as half fJio 
thickness of the uead is to the length of iU side. In the use of the Wjdge, not 
less than half the power b lost by &.cUon against the si les. 
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•MISCE14.ANEOU8 example!? 

\f 1. lite ■om of two namben is 960, and their diflereoM G2 : what are Ibt 
BwnbenY 

2. The product of two munberi is 4410, and one is 63 :#rhat is Ihe oltol 

3. What number multiplied by 2Bf, will produce 1461 

V^4. What number muluplied bj til, will be equal to 7i multiplied by 6| } 

5. If an army of 24000 men have r«20000 lbs. of bitad, how long will il .ast 
Ibem, allowing each man It lbs. per day 1 

6. What is the intexst of 9^256 for 60 days, at 7 per cent 7 

7. What is the amount of $16:230 for 4 months, at Gi per cent 7 

8. What is the bank diacoant on $1200 for iK) days, at 6 per cent t 

9. For what sum must a note be made, payable in 4 months, the prooeadi 
of which shall be $1800, discounted at a bank at 7 per cent 1 

10. A capitalist sent a broker $25000 to invest in cotton, after dedoetang hia 
commission of 2| per cent : what amount of cotton ought he to receive 1 

11. A merchant bought 500 yards of cloth lor $1800: how most he retail it 
by the yanf to gain 25 per cent. 7 

«12. A man bought 640 bbU. of beef for $5000, and sold it at a loss of 13 
per cent : how much did he get a barrel 7 

13. If a man buys 1 000 geographies, at 37| cents apiece, and retails them 
at 50 cents, what per cent will he make 7 

14. A grocer bought 180 boxes of lemons for $360, and sold them at 10 per 
cent, less than cost : what did he lose 7 

15. How many dollais, each Weighing 412| gia., can be made fiom IG Ibib 
6 oz. of silver 7 

16. How many eagles, weighing 256 gtfi. H^ieoe, will 21 lbs. 10 oa. makel 

17. How long a thread can be spun from 1 ton of flax, allowing 5 oi, wiU 
make 100 rods of thread 7 

18. How many revolutions will the hind wheel of a carriage 5 ft 6 in. in 
circumference, make in 2 mies 4 furiongs 7 **"* 

19. How many revolutions will the fore wheel of a carriage 4 ft 7 in.^ 
drcumference, make in the same distance 7, 

90. Bought 1500 doz. buttons for $187.50: what was that per gross 1 

21. A man paid $132 for 40 bbls. of cider: what is that a quart 7 

22. A man paid $150 for 10 rods of land, what was that per acre 7 

23. A man having $2500, laid out f of it in flour, at $5 per barrel :* how 
many barrels did he buy 7 

24. The commander of an exploiing expedition found that 4- of his piovisiona 
were exhausted in 28 months : how much longer would they last 7 

25 What cost 15f lbs. of cheese, at $8^ per hundred 7 

26. How many yards of carpeting | yd. wide will it take to cover a floor 
18 fl. long and 15 ft wide 7 

27. Iff yard of calico cost -j^., what will -J of an ell English cost 7 

28. How loiig will 468256 lbs. of beef last an army of filib sridien, aUcnr* 
ing each man 1| lb. per day 7 



896 MlilOELLANBOUS EXABIPLES. 

S9. How long'^Hild the same quantity of beef last the army, if leinfoiBed 
jy 2500 men, allowing each man U lb. per day f . 

30. Bought I of a pipe of wine for $126 : what was that peir gallon 1 

31. If a man can walk 17 miles in 5 hours, 12 minutes, 3i seconds, how 
far ran he walk fl^ hours, 40 minutes, 36 seconds 1 

32. If a man traveling 14 hours per day, performs half his journey in 9 
days, how long will it take him to go the other half traveling 10 hours a day t 

33. If you lend a man $700 for 90 days, how long ought he to lemiyou 
$1200 to requite the favor 1 

34. A milkman's measure was deficient half a gill to a gallon : homr much 
did he cheat his customers in selling 8720 gallons 1 

/35. If 85 yds. of calico cost $10.20, what wilf 1500 yds. cost 1 

36. If 1650 lbs. of sugar cost $206.25, ^hat will 87 lbs. costi 

37. If 1424 gals, of oil cost $1062, what will 210 gals, costi 

38. If wind moves 2| miles per hour, how long is it in moving from the pole 
to the equator, a distance of 6214 miles 1 

39. If -^ of a barrel of fiour costs -f of a dollar, what will -f of a bbl. co«t1 

40. If ^ of a ton. of chalk cost £^, what will -| of a ton cost 1 

41 . If -a- of a bushel of wheat cost ^, how much will -J- of a bushel cost V 

42. If f of a ship cest $16000, what will -ft- of her cost 1 

43; If 16i bbls. of mackerel cost $65^, what will 48^ bbls. costi 

44. If 28i gals, of oil cost $31.25, how much will $250 buy 1 

45. At $3^ for 40 doz. eggs, what will 460^ doz. cost 1 

46. The President's salary is $25000 per ^num : how much can he spend 
per day, and lay up $10000 of it 7 

47. If one person lies in be^ Sl^ours per day, and another 6 hours, how 
much time will the one gain Over the other in 20 years 1 

48. A cistern has three faucets ; the 1st will empty it in. 10 min., the 2d in 
20 min., the 3d in 30 min. : in what time will they all empty it 1 

*' *f^ A man and his wife drink a barrel of beer in 30 days, and the man alone 
S^ drink it In 40 days : how long will it last the wife 1 
^50. A teacher being asked how many scholars he had, replied \ study Arith- 
metic, ^ study Latin, -ft- study Algebra, -^ study Geometfy, and 24 study 
French : how many scholars had he 1 * 

51. A man having spent | and i of of his money, had £48} left: how much 
had he at first 1 

52. A man bequeathed -J 3f his property to his wife, -J- to his son, -J- to hi« 

daughter, and the remainde/, w hich was $1500, to the Bible Society : what 
did his whole property amount to 1 

53. What is Uiat number -J of which exceeds 4 of i* hy 45 1 

54. Pewter is composed of 112 parts of tin, 15 of lead, and 6 of brass: how 
much will it take of each ingredient to make 5650 pounds of pewter 1 

55. Two travelers start at the same time from Boston and Washington to 
meet each other; one goes 5 miles an hour, the other 7 miles; the whole dis- 
tance is 436 miles : how far will each travell 
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16. A grocer dmded a barrel of flour into 2 parti, so that the anaDcr oon. 
talned } as much as the other : how many pounds were there in each % 

57. A, B, and C, build a ship together; A advanced $1000, B^ $12000, and 
G $13000; they gain $5000 : what is the gain of each 1 

58. A, B, and C, entered into partnership ; A furnished $600, B and C Uh 
gether $1800; they gained $960, of which B took $280; how much did A and 
G gain ; and B and G put in respectively 1 

59. The UabiUties of a bankrupt are $63240, and his asecU $12648: wha 
per cent* can he pay 1 

60. A bcuiknipt compromises with his crediton for 37t per cent : h< «r moeft 
will he pay on a claim of $3656 1 

61. How much will he pay on a debt of $12680.3^35 1 

62. A owns ^ and B -j^ of a ship ; A's Kharc is worth $10000 more thui 
B's: what is the value of the shipl 

63. A man gave his oldest son -^ of his ^ mperty less $50 ; to the second, he 
gave -^'f and to the youngest he gave tl«>^ remainder, which was -^ less $10: 
what was the amount of his property 1 

64. A man and boy together can frame a house in 9 days ; the man can 
frame it alone in 12 days: how long will it take the boy to frame it 1 

65. A cistern has a receiving and a discharging pipe ; when both are run- 
ning it takes 18 hours to fill it; if Che latter is closed it requires 15 hours to 

^fiU it ; if the former is closed, how long will it take the latter to empty it 1 

66. Four men, A, B, C, and D, spent £255, and agreed that A should pay 
I ; B i ; C 4 ; and D | : how much must each pay ? 

67. A, B, and C, formed a joint stock of £820, and gained £640, in the 
division of which A received £5 as oilen a B did £7, and C £8 : how much 
did each put in and receivSl 

68. A, B, and C, gained a certain sum, of which A and B received $640, 
B and C $880, and A and C $800 : what was the gain of each 1 

60. What number is that -fg and -^ of which being multiplied together, wS 
produce the number itself 1 

70. A club spent £2, 12s. Id. ; on settling, each paid as many pence as there 
were individuol^in the party : how many were there in the party 1 

71. The BUi4i of two numbers is 120, and the difference of their squares it 
4800 : what are the numbers 1 

72. The diflerence of two numbers is 53, and the difference of the squares 
if 10759 : what are the numbers 1 

73. The diagonal of a square is 80 ft. : what is its side 1 

74. The diagonal of a square field is 120 rods : what is its arec 1 

75. Find the side of the greatest square beam which can be hewn Srom 
log 5 ft. in diameter 1 

76. The mainmast of a ship is 95 ft. long, the diameter of the base x 3i ft., 
that of the top 2i ft. : what is its solidity 1 

77. A man wished to tie his horse by a rope so that he could feed on just em 
aere of ground - now long must the rope be? 



898 MISCELLANEOUS EXAMPLES. 

78. What in the area of a circle 1 mile in circumference 1- 

79. If the iliumeter of the sun is 887000 miles, whtit is its surface? 

80. If the diameter uf Jupiter is 8G*J55 miles, what is its solidity 1 

81. A conical stack of hay is 20 ft. high, and its base 15 tX. in diametei < 
whatsis its weight, allowing 5 lbs. to a cubic foot 1 

82. How many bushels will a cubical bin contain whose side is 9 ft. ? 

83 How many hogsheads will a cylindrical cistern 10 il. deep and G^ ft. 
liameter contain ? 

84. How far from the end of a stick ottimber 30 (I. long, of equal sixe froai 
tnd to end, must a lever be placed, so that 3 men, 2 at the lever, aniji I at the 
end of the stick, may each carry | of its weight 1 

85. How many different ways may a class of 26 scholars be a^angcd ? 

86. If 100 eggs are placed in a straight line a rod apart, how many miles 
must a person travel to bring them one by one to a basket placed a rod from 
me first egg 1 

87. What is the sum of the series 1, 1-J-, 2, 2^, 3, &c., to 50 terms'? 

88. A blacksmith agreed to shoe a horse for 1 mill for the first nail in his 
fhoe, 2 mills ibr the second nail, and soon : the shoes contained 32 nails: how 
much did he receive 1 

89. Said a mule to an ass, if I take one of your bags, I shall have twice as 
many as you, and if I give you one of mine, we shall have an equal number: 
with how many bags was each loaded 1 

90. What number taken from the square of 48 will leave 16 times 541 

91. Divide $1000 between A, B, and C, and give A $120 more than C, and 
C $95 more than B. 

92. A person being asked the hour of the day, said, that the time past noon 
n^as |- of the time till midnight : vAit was the hou^l 

93. A, B, and C, can trench a meadow in 12 days; B; C, and D, in 14 days; 
C, D, and A, in 15 days ; and D, B, and A, in 18 days. In what time would 
it be done by all of them together, and by each of them singly 1 

94. Suppose A, B, and C, to start from the same point, and to travel in the 
same direction, round an island 73 miles in compass, A at the rate of 6, B of 
10, and C of 16 miles per day : in what time will they be next together ] 

95. At what time between 12 and 1 o'clock do the hour and minute hands 
of a common clock or watch point in directions exactly opposite 1 

96. In how many years will the error of the Julian Calendar involve the 
loss of a day 1 

97. A man's desk was robbed 3 nights in succession; the first night half the 
number of dollars were taken and half a dollar more ; the second, half the re- 
mainder was taken and half a dollar more; the third night, half of what was 
then led and half a dollar more, when he found he had $50 left: how much 
had he at first 1 

TBB END. 



ANSWERS TO EXAMPLES. 

-a 

Note. — At the argent Teqaest of eeVerel distinguished Teachera, who \mw% 
received Thomeon*! Higher Arithmetic with favor, the pablishers have issued 
an edition of it, containing the answers in the end of the book. It is hopeG 
(hat p ipilf, who may use this edition, will have sufficient regard to their own 
improvement, never to oonnult the answer till they have made a Mtrenuaut and 
femvering ellbrt to solve the problem themselves. 

N. B. — The work without the answers is published as heretofbie. 

ADDITION.— Arto. 59--61. 



Ei. 



A!<t. 



1. $5445. 

2. 41757 bushels. 

3. lloOO pounds. 

4. *31551. 

5. $^5583. 

6. 65440 sq. miles. 

7. 102451 sq. m. 

8. 528524 sq. m. 

9. 666327 sq. m. 

10. 1362742 sq. m. 

11. 233890, 

12. 828463. 

13. 990240. 
U. 96181521. 
15. 127215713. 
• 6. 869754587. 



1. $7095. 

2. 28984 bushels. 
8. $30954. 

4. $46025. J 

5. 58000000 miles. 

6. $6327597. 

7. $26176670. 

8. $1644737. 
d. $7977899. 



Ex. 


AN8. 


Ex. 


Ans. 


17. 


288011295. 


35. 


9429190. 


18. 


14303433. 


36. 


11178170 


19. 


100611775. 


37. 


10306156. 


20. 


1805851434. 


38. 


10662291. 


21. 


337351. 


39, 


40. Given. 


22. 


7221. 


41. 


214. 


23, 


4251988. 


42. 


253. 


24. 


3795. 


43. 


276. . 


24. 


73464390. 


44. 


19443. 


26. 


3360444# 


45. 


20714. 


27. 


15821984. 


46. 


2470372. 


28. 


97059404. 


47. 


$132085946. 


29. 


1038220930. 


48. 


$107109740. 


32. 


$570805. 


49. 


2069857 tons. 


33. 


6460458 yards. 


50. 


$57981492. 


34. 


6657039 pounds 


51. 


Given. 


.TR 


ACTION. Art. 


76 


• 


10. 


$12280043. 


19. 


5313439. 


11. 


$23563746. 


20. 


543679. 


12. 


430143 tons. 


21. 


2007984. 


13. 


149237. 


22. 


45103074. 


14. 


3393329. 


23. 


66729549. 


15. 


54399581. 


24. 


72820280. 


16. 


8825431. 


25. 


55301760. 


17. 


4001722. 


26. 


80200180. 


18. 


2601900. 


27. 


95658148. 
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ANSWERS. 



[pages 46 — 60. 



SUBTRACTION CONTINUED.— i AT. 76. 



Ex. 



Am8. 



28. 9000001. 
20. a9899999. 

30. 83128433. 

31. 40592424. 

32. 55352006. 

33. 19957466. 
^A 77919261. 
So. 70051563. 
30. 53201371. 
37. 253H703.. 
88. 86282745. 



Ex. 



Ans. 



39. 85807625, 

40. 15£r8. 

41. 4004. ' 

42. 1384. 

43. 14061. 

44. 12494. 

45. 11547. 

46. 3295. 

47. 1606. 

48. 3707. 

49. 2664. 



Ex. 



Am. 



60. 926. 

51. 1511. 

62. 41846. 

^^ J $46900, W. 

^^- ) $69450, H 

54. $2410 lost. 

55. 171825. 

56. $1674737. 

57. $97. 

58. $3893. 
69. Given. 



MCTLTIPLICATIOK— Art. 93. 



1. $24795. 

2. $36099. / 

3. $56700. 

4. 90520 miles. 

5. 74175 pounds. 

6. 372500 days. 

7. 960000 rods. 

8. 20835. 

9. 21676. 

10. 68198. 

11. 176400. 

12. 1654768. 

13. 5497800. 

14. 1674918. 



15. 3931476. 

16. 415143630. 

17. 31884470. 

18. 8468670. 

19. 43506216, 

20. 11847672. 

21. 57380625. 

22. 11050155200. 

23. 12aj0000. 



mi 

mi 



24. 48^8058. 

25. 3473567604. 

26. 88789980848. 

27. 9313702853. 

28. 67226401140. 



29. 239968374861. 

30. 449148410434. 

31. 289075559744. 

32. 294144537440. 

33. 335834314400. 

34. 18834782688. 

35. 109588282650. 

36. 654638320927. 

37. 396890151372. 

38. 6542'?0292192.. 

39. 2985984. 

40. 67111104051. 

41. 60435595442304 

42. 87112343040000 



CONTRACTIONS IN MULTIPLICATION.— Arts. OT'-lOg. 

20. 312046700000. 29. 96000 pounds. 

21. 62690078000000 30. 359400000. 



8. $1776. 

9. $5760. 

10. $8100. 

11. 6782 s. ^ 

12. 23808 miles. 

13. $11736. 

14. 19845 s. 

15. $32256. 

17. 46500 bushels. 

18. 365000 days. 

19. 1634860000. 



22. 6890634570000- 
000. 

23. 494603050600- 
000000. 

24. 87831206507- 
000000000. 

25. 678560051090- 
000000000. 

28. 18750 pounds. 



31. 143759940000. 

32. 28708635000000 

34. 123240000. 

35. 2309760000. 
m. 26366200000. 
37. 144447000000. 

39. 31276000000. 

40. 3747600000000. 

41. 18064680000000 



% 



rAOBfl 61 — ^74.] 



ANSWERS. 



401 



Ex. 



l?OBI%ACnOKS IN ICULTIPUCATION OONTINUED. 
' Ans. 



Amb 



42. 664726500000- 

000. 
48. 1075635900000- 

000. 
4£. 45514. 
46 68476. 

47. 400624. 

48. 007002. 

50. 132525. 

51. 307664. 

52. 2333616. 

53. 5691627. 

55. 474309. 

56. 6027966. 

57. 7293699. 

58. 4629537. 

63. 54530. 

64. 72819. 

65. 346896. 

66. 6624403632. 

67. 17651712450. 

68. 21983532672. 

11, 625. . 

12. 2916. 
73. 5184. 



Ex 



Ans. 



74. 4140. 

75. 27936. 

76. 154250. 

77. 11348400. 

78. 34639552. 

79. 2685942. 

80. 2801960. 

81. 72156000. 

82. 1680000000. 

83. 2000000000. 

84. 43644865. 

85. 81708550. 

86. 401939564. 

87. 476413195. 

88. 62220780. 

89. 637049231, 

90. 406101366. 

91. 42261696. 

92. 604159579. 

93. 6724232757. 

94. 7306359. 

95. 21760506. 

96. 39429936. 

97. 2283344802. 

98. 650633256. 



Ex. 



99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 

110. 
111. 
112. 
113. 
114. 
115. 

116. 

117. 

118. 



180600000. 

2722946^4. : 

2172069918. 

7225. 

65536. 

104650. 

12744790. 

31049291000. 

2732116062240 

222310980000 

20066857745- 

896. 

1256700743298 

37968867755. 

39073138478. 

102128^493520 

1421400000000 

60302400000- 

000. 

9130020:1000- 

000. 

6800400^0000- 

000. 

4000000000- 

000000 



DIVISION.— Art. 127. 



1. 45 bu: 

2. 85 bbls. 

8. $68iH- 

4. $3. 

5. I68|i. 

6. $739721^. 

7. 20+fl days. 

8. llS^ds. 

9. 2773«. 

10. 1139V!r. 

11, 1443A* 
13. 1489H- 



18. 5697H- 

14. 38234i. 

|l5. 416614-. 

16. 21276i|. 

17. 12152A. 

18. 191^VV. 

19. 873. 

20. «8. 

21. 48ffH. 

22. 87-ftS. 

23. 108. 

24. 45. 



25. 3679. 

26. 4500. 

27. 50830t»^. 

28. 630.. 

29. 235. 

30. 648. 

31. 267lOiH. 

32. 563. 

33. 8826211- 

83 3 

34. 23434402- 
rro» 



35. 826t51- 

1 S 3 4 56* 



36. 1387805- 

37. 900900900. 

90^9t+t. 

38. 1 0009000. 

9000-HH. 

39. 90000900* 

009 rhr. 
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ANSWERS. 


[pages 75-*9b. 


CONTRACTIONS IN DIVISION— Arts. 139— 1S9. 


Kk. Anb 


Ex. An8. 


Ex Avs 


Ex Ans. 


1, 2. Given. 


18. 36. 


37. 15. 


55. 228378Hi 


•8. »2if a. 


19. 68. 


38. 16tW. 


56. 041501ff. 


4. 672. 


20. 36if . 


39. 17. 


57. 478676if. 


6. 460. 


21. 75. 


40. 30. 


58. 59207. 


6. 205. 


23. 1207. 


41. 250 days. 


59. 1826896. 


7 1265. 


24. 1690. 


42. 950 years. 


60. 138791^ 


8. 20; 34; 56d. 


25. 6512i. 


43. $10tV- 


61. 65964+ff 


9. *650; 7650; 


26. 8654. 


44. $285^. 


62. 6l62yV 


$43200. . 


27. 83H- 


45. $39TVy. 


63. 1.583 IfH. 


10. 267, and 


28. 76if. 


46. $2Ht. 


64. 21i4^. 


50000 R. 


29. 77t#. 


47. $ll-gVV. 


65. 4134+H. 


11. 144, and 


30. 142ff. 


48. $54-g»A- 


66, 39661if. 


360791 R. 


31. 94. 


49. $219if|. 


67. 1658ff?. 


12. 5823, and 


32. 194^. 


50. 18H- 


68. 74051^^. 


67180309R 


33. 1693it. 


51. 13529tt. 


69. 4362tV8^. 


14. 105 b. 


34. 3795A- 


52. 12406Hi 


70. 3186;AV 


15. 184 bbls. 


35. 67. 


53. 12454ff- 


"^l. 97W9*. 


lA 10 7X4. 




54. 13446913f 


hn nn(\ a R 7 A 


lU. lyiyy. \%i\j. ^wT3 5^' 


/ Z, VZ\J 1 u uti 9 


CANCELATION.— 


Arts. 150, 151 


• 


2. 45. 


4. 65. 


6, 7. Given. 


9. 3i. 


8. 63. 


6. 73. 


8. 6. 


10. 8. 


AfPUCATIONS OP THE 


FUNDAMENTAL 


RULES. 


4rts. 15 


3—159. 




1; Given. 


11. 79. years ; 


• 

19. Given. 


27. 632. 


2. 255 acres. 


1)4 yrs. 


20i 48 beggars. 


28. 974. 


3. 925 bu. 


12. $510i car. 


21. 20 flocks. 


29. 7124;651<I 


4. Given. 


$345i hor. 


22. Given. 


30. 13000; 


6. $190. 


14. 65 years. 


23. 20 years. 


12264. 


6. 1125 sheep. 


15. 17^ rods. 


24. 10 months. 


31. 21151 


8. $2240. 


17. 187825. 


25. 1842. 


20975. 


9. $3436. - 


18. 1033062. 


26. 1062. . 


32. 786. 


PROPERTIES OF NUMB] 


ERS.— Art% li 


S2, 163. 


1—9. Given. 


13. 2024122. 


18. 707961. 


22. 1614386. 


10. 20212331. 


14. 1522366. 


19. 1030993. 


23. 118620366. 


11. 2350147.* 


15. Giverf. 


20. 9753020. 


24. 3879090- 


12. 13ail24. 


16, 17. Given. 


21. 360913096. 


582. 



..mSm 





c/..i- (^ 




.7^ 




tA^ES 97, 98.J 
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ANALYSIS^ OF 


COMPOSITE NUMBERS.— Art. ]|I5. 


IT 


Ams. 


Ex. Ans. 


Ex. Anb. 


4. 


0=3X3. 


28. 2, 3, and 7. 


62. 2, and 37. 


5. 


2, and 5. 


29. 2, 2, and 11. 


53. 3, 5, and 5. 


6. 


2, 2, and 3. 


30. 3, 3, and 5. 


54. 2, 2, and 19. 


7. 


2, and 7. 


31. 2, and 23. 


55. 7, and 11. 


8. 


3, and 5. 


32. 2, 2, 2, 2, and 3. 


56. 2, S, and 13. 


9. 


2, 2, 2, and 2, 


33. 7, and 7. 


57. 2, 2, 2, 2, and & 


10. 


2, 3, and 3. 


34. 2, 5, and 5. 


58. 3, 3, 3, and 3. 


11 


2, 2, and 5. 


35. 3, and 17. 


59. 2, and 41. 


12 


3, and 7. 


36. 2, 2y and 13. 


60. 2, 2, S, and 7. 


13. 


2, and 11. 


37. 2» 3, 3, and 3. 


61. 5, and 17. 


14. 


2, 2, 2, and 8. 


38. 5, and 11. 


62. 2, and 43. 


15. 


5, and 5. 


89. 2, 2, 2, and 7, . 


63. 3, and 29. 


16. 


2, and 13. 


40. 3, and 19. 


64. 2, 2, 2, and 11. 


17. 


3, 3, and 3. 


41. 2, and 29. 


65. 2, 3, 3, and 5. 


18. 


2, 2, and 7. 


42. 2, 2, 3, and 5. 


66. 1, and 13. 


10. 


2, 3, and 5. 


43. 2, and 31. 


67. 2, 2, and 23. 


20. 


2, 2, 2, 2, and 2. 


44. 3, 3, and 7. 


68. 3, and 31. 


21. 


3, and 11. 


45. 2, 2, 2, 2, 2, and 2 


69. 2, and 47. 


22. 


2, and 17. 


46. 5, and 13. 


70. 5, and 19. 


23, 


5, and 7. 


47. 2, 3, and 11. 


71. 2, 2, 2, 2, 2, and 8 


24. 


2, 2, 3, and 3. 


48. 2, 2, and 17. 


72. 2, 7, and 7. 


25. 


2, and 19. 


49. 3, and 23. 


73. 3, 3, and 11. 


26. 


3, and 13. 


50. 2, 5, and 7. 


74. 2, 2, 5 and 5. 


27.* 


2, 2, 2, and 5. 


51. 2, 2, 2, 3, and 3. 


75. 2, 2, 3, S, and 8, 


76. 


120=2X2X2 


X3X6. 


82. 1492=2X2X373. 




144=2X2X2 


X2X3X3 


8032=2x2X2X2X2X 


77. 


180=2X2X3 


X3X5. 


251. 




420=2X2X3 


X5X7. 


83. 4604=2X2X1151. 


78. 


714=2X3X7: 


X17. 


16806=2X3X2801. 




836=2X2X11 


1X19. 


84. 71640=2X2X2X3X3X5 


79 


574=2X7X4] 


I. 


X199. 




2898=;:2X3X3; 


X7X23. 


20780=2X2X5X1039, 


80. 


11492 = 2X2X1^ 


JX13X17 


85. 84570=2X3X5X2819. 




980=2X2X5J 


^7x7. 


65480=2X2X2X5X1637 


81. 


650=2X5X5: 


K13. 


86. 923^2=2X2X2X2X2X2 




1728=^1(2X2: 


K2X2X2 


X3X13X37. 




X3X3X3. 




81660 


=2X2X3X6X1361, 



T.H. 



18 
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ANSWERS. 



[pases 99-^lia 



GREATEST COMMON DIVISOR.— Arti. 108— 171* 



Ex. Ajis. 


Ex. An8. 


Ex. Ans. 


Ex. Ans. 


1, Given. 


6, 1. Given. 


12. 1. 


18, 12. 


2. 3. 


8. 15. 


13. Given. 


19. 18. 


3. 7. 


9. 14. 


14. 3. 


20. 35. 


4. 5. 


10. 111. 


15. 16. 


21. 6. 


5. 2. 


11. 39. 


17. 16. 


22. 28. 



LEAST COMMON MULTIPLE.— Arts. 1T«, 177. 



1—3. Given. 
4.90. 
6. 144. 
6* 180. 
4. 360 



8. 7.20. 

9. 12600. 

10. 604.. 

11. 1134. 

12. 15016. 



14. 144. 

15. 600. 

16. 2520. 

17. 252. 

18. 1134. 



19. 360. 

21. 600. 

22. 1440. 

23. 13824. 

24. 51000. 



REDUCTION OF FRACTIONS— Arts. 195-201 



1, 
3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

63. 
64. 
65. 
60. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 



2. Given. 

St. 

|. 

-ft-. 

h 

i 



f 



A 
4* 



15. 
16. 
T7. tS^. 

18, fii. 



21. 9. 

22. 6. 

23. Sh 

24. 9+. 

25. 1. 

26. 60. 

27. 21. 

28. 52. 

29. 60f 

HH; im: U-H; dm- 
im; im; iff?; iHi- 

«S ri IT » 6 6 » 

mm; Vesw^; wm. 

74. Given. 



4'iU » 
54 U » 

JLiJJI • 
a 7«i 



To » 



iAJEJiOJl 
6 5 OU U • 

563 



30. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 

75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 



107i«. 
^. 

ag.ia 

5 • 

14fiQ 

To • 



^•» t!t» 

48. '2 7 0* 

49. tV*.. 

52. -ft. 

53. TjT-, 

54. tV. 

55. 4. 

56. -sV. 
67. Tipr* 
58. tIt* 
69. f. 

60. tV. 

61, 62 Giveii 



Hi if; "ff* "H"* 
if; fj; H. 

2JL . 4_Q. . jftja. . £JL 
Ti t Tf » T? » 7 a« 

tI"! tuJ ttJ "nr* 

"3 6 J T6 » "3 6 » sT* 

^; m n: n. 

AJi.. ii. AA. 

CO > 60 » 6 U ■ 

A" • .2 
4? f 4 



f 4 4 > 4 a • 

Tlni 8 » 1 <) I) Wl U 1 • iTqT* 



■■ 



r AOB8 1 18 127.] ANSWERS, 



40S 



SSDUOnOV OF FBAOTXOirS COKTIKUJBO.-— AST. 301« 



Ex. 



An8. 



86. nm: nm: fUM; 

87. nn: n»; iWV; «H. 

88. iVrJ 'WVf iVrJ ifr- 



Ex. 



Ant. 



89. tW» ; -iWr ; -Nh; ^^AV- 

90, 4^» tMJ Tafj "fW* 

01. i«;i«;iU;ii*. 



ADDITION OF FRACTIONS.— Arts. 302-204. 



1—3. Given. 

4. 3ff. 
6. 2^. 

6. 2A. 

lr. 2fH. 

8. li«. 

9. 2Tfr. 

10. 3fH. 

11. 6f. 

12. 2iff, 



13. ItV. 

14. -jno' 
16. 2i%. 

16. 21ff. 

17. lliJ. 

18. Of 

19. 61f. 

20. 15^. 

22. TWr,oriV^; 



23. i't^ ; if(r»7' 

24. Tft-; "rfofr 

25. TTr; iVar' 
20. ItJ; Tftr. 

29. M^. 
oU, * Y g *■. 

31. HF. 

32. ^V^. 



WWr,orrWl33. '«Iit}^'> 



34. ^i^iJiPA. 

35. -^^HH*" 

36. ^^^AftVW* 

37. "gj ii., 

38. ^^WsV^. 

39. »^A?(?^. 

40. 'gV/g *. 

k2. "ViV '^ 

143. a^Jp. 



SUBTRACTION OF FRACTIONS.-^Abts. ftOff 20§. 



6. fr 

6. /f=i. 

8. iWV. 

9. VWV. 



10. ifj. 

12, 23. 

13. tWjt- 
15. 12iH-. 
10. 69tf. 



17. 121ff. 

18. 278-li. 

21. 12oi. 

22. 238tV. 

23. 137i. 
|24. 466f 



25. 291f 

26. QOS-f^. 

27. 974-iHr. 

28. f. 

29. 8263|. 

30. 7lii. 



MULTIPLICATION OF FRACTIONS.— CASE I.— Arw. 211- !»• 



1^3. Given. 17. 633^. 

4. V^=3f 18. 37l5i. 

5. -V=12i. 19. 4448f. 

6. 18 A. 20. 2204^. 

7. 37f 21. 12519J. 

8. 48H. 24. 108. 

9. 89iV. 25. 127. 

10. 66ff|. 26. 240. 

11. 167TfT. 27. 435. 

12. 776eV. -0 28. 660. 

13. 662ili. 29. 02 H. 

14. 15. GivcM^O. ZOli. 
16. 7351. ' ~1. 76iV. 



32. 614i. 

33. 305IH. 

35. 103961. 

36. 17400H. 

37. 366VW. 

38. 2067^. 

39. 35650ff. 

40. 235554if. 

43. 375. 

44. 738. 

45. 1178. 

46. 3450. 

47. 6795. 



|48. 6897. 

49. 15282. 

50. 29318. 

51. 1280. > 

52. 279. 

53. 4496. 

54. 8113. 

55. 10413tV. 

56. 6C72H. 
67. 5080tV. 

58. 43452. 

59. 74290^. 

60. 92280H. 
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MULnFuoAnoN or fractions coiitikuxd.— casb n. 

Art8. 219, 230. 



lis. Am. 


Ex. Ans. 


Ex. Ans. 


Ex. Ams. 


1, 2. Given. 


11. 17. 


20. 3232-ftV. 


29. 99i-. 


3. 1 1 ^ n . 


12. 5Sh 


21. 6148TVi^. 


30. 78t. 


4, «f =1^. 


13. 242|f. 


22. 6998iiH. 


31. 47^. 


6. tHV. 


14. 329. 


23. leYHf. 


32. 86. 


6. i. 


15. 1362f 


24. 63TVff. 


33. 401+. 


1. ««. 


16. 3198if. 


25. 24091-1. 


34. 1474^ftW. 


8. W. 


17. 451iHf. 


26. 466+t. 


35. $972f. 


». «. 


18. 834iH. 


27. 300000. 


36. $6323iA. 


10. Given. 


19. 200lTVr. 


28. 700. 


37. 5601^ ni- 



CONTRACTIONS IN MULTIPLICATION OP FRACTIONS. 

Arts. 221—235. 



8. i. 


11. ♦. 


21. 57600. 


32 4762i. 


4. A. 


12. tV. 


22. 99000. 


33 15937+ 


5. i. 


13. i. 


23. 187lf. 


34 40187+ 


6. -V-=2*. 


14. A. 


24. 14220, 


35 65450. 


^. f 


15. W. 


26. 2133i. 


37 1278+. 


8. A. 


16. ^. 


27. 18466f, 


38. 4083+. 


9. i. 


19. 493i. 


28. 5580. 


39. 8150. 


10. 26. 


20. 8533i. 


29. 430000. 


40. 93833+. 


DIVISK 


)N OP PRACTK 


)NS.— Arts. 22<I 


-•241. 


1—8. Given. 


18, 19. Given. 


33. 9tW- 


61. ^. 


4. A. 


20. «. 


34. 13iH. 


52. f. 


6. ii¥r. 


21. VV. 


37. 13TWr. 


53. 31+. 


6. ^5=*. 


22. 23^. 


38. 8 1 Vo*o • 


54. A. 


^. ^' 


23. 40i. 


40. 2201. 


55. 1|. 


8. -fr=i. 


24. i. 


41. 30fi. 


56. 1. 


0. VW. 


25. i. 


42. 50ii. 


58. l-lf. 


10—13. Given. 


26. 3fi. 


43. 6t^. 


59. ifr. 


14. lAV. 


29. 135. 


46. 383TVir. 


60. /y. 


15. 2+i- 


30. 168. 


47. 54T^ft^. 


61. 5f. 


10. 3f+. 


31. IIA. 


49. 2A. 


63. +. 


1^. m. 


32. llff. 


50. fi. 


64. +. 


APPLl 


[CATION OP FB 


.ACTIONS.— Art. 


%^2- 


1. 88H yds. 


4. $14+f. 


7. |1648i-. 


10. 5606i^ B, 


2. 162tV lbs. 


5. t62-H-. 


8. $5510+. 


n. $483f 


8. I54i. 


6. $635^. 


9. $1515. 


12. $100. 
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APPLICATION OP PRACTIONS CONTINUED. ART. 242* 



Ex 



Ans 



Id. $161 Hi. 

34. 404552fflb 

15. $1806f. 

16. 3612i bu. 

17. $30968f 

18. 6939tV m« 

19. 5229 m. 

20. $9l75i. 



Ex. 



An8. 



21. 165iyds. 

22. 218ilbs. 

23. 626-1 gals. 

24. 20tV lbs. 

25. 53iyds. 

26. 27 boxes. 

27. 163f bbls. 

28. 29i{^ suits. 



Ex 



Ans 



Ex 



Ans 



^o 4 5 « . 



29. 3SA rods. 

30. 

31. 

32 584i bu. 

33. 4| doz. 

34. 6^ cts. 

35. 9ifi8. 

36. $13-1%. 



o7. vO 7 7 J". 

38. 42tJt tons. 

39. Sli^tfW. 

40. $irtH. 

41. $3i!!f. 

42. 266Tfh- d 

43. $33798H|. 



REDUCTION.— Art. 282, 



a. 68810 far. 

3. 86768 far. 

4. 284079 far. 
6. 96615 far. 

6. JE26, 13s. 6d.3far. 

7. je433, Is. 2d. 3 far. 

8. 266 guin. 18s. 8d. 

9. 1448 sixpences. 

10. 6050 threepences. 

11. 170472 grs. 

12. 9000 pwts. 

13. 1010047 gre. 

14. 2 lbs. 1 oz. 10 pwts. 
16gr8. 

15. 177 lbs. 9 oz. 12 pwts 

16. 1596 lbs. 

17. 564000 oz. 

18. 104300 lbs. 

19. 71680000 dre. 

20. lOcwt. 16 lbs. 

21. 133T.12cwt.351bs 

22. 1 T. 202 lbs. 1 oz. 

23. 9120 drs. 

24. 37440 sc. 

25. 64lbs. lloz.ddrs. 

26. 881b8.4oz.7dr8.2sc 

27. 142560 ft. 



28. 8553600 in. 

29. 5280000 yds. 

30. 54 m. 7 fur. 38 r. 

2 yds. 2 ft. 

31. 91.2 m. 4 fur. 31 r. 
li yds. 2 ft. 7 in. 

32. 5031 rods. 

33. 17 m. 20 r. 

34. 132105600ft. 

35. a560na. 

36. 5000 qrs. 

37. 6396 yds. 2 qrs. Ina 

38. 9302F.e.4qrs.3na 

39. 10156 na. 

40. 7116qts. 

41. 693 gals. 

42. 265?8gi. 

43. 48 bar. 20 ffals. 

44. 117 pi. 1 hhd. 46V 

3 qts. 1 pt. 2 gi. 

45. 102128 gi. 

46. 12960 pts. . 

47. 87 bar. 26 gals. 

48. 630 hhds. 44 gals 

49. 19520 pts. 
60. 488 qts. 
51. 24440 qts. 



52. 28992 pts. 

53. 1427 bu. Ipk. 

54. 130100 qts. 

55. 36360 min. 
66. 31557600 sec. 

57. 84wks. 6hrs.45min 

58. 65d. 2h. 4 m. 40sec 

59. 31556928 sec. 

60. 946728000 sec. 

61. 10 yrs. 

62. 397200". 

63. 1360000." 

64. 2126M1',54". 

65. 566656s. 16o, 40'. 

66. 470660 sq. ft. / 

67. 4366073^ sq. ft. V 

68. 32640868360 sq. in. 

69. 582 A. 1 R. 3 r. 
269i sq. ft. 

70. 269200 cu. in. 

71. 4561652 cu. in. 

72. 10877760 cu. in. 

73. 49 cu. ft. 1 cu. in. 

74. 306 C. 48 cu. ft. 
76. 4492800 cu. in. 
76. 62 T. 40 cu. ft. 

180 cu. in. 



APPLICATIONS OP REDUCTION.—Arts. 28«'{— 2§i. 
1. Given. 4. 177^ lbs. Troy, orl 7. 58 lbs. 4 oz. Troy. 



2. 576 lbs. avoir. 
8. 691 lbs. 10 oz. 
5-iVV drams. 



146^ff lbs. avoir. 
5. 265^ lbs. Troy, or 



218i5i lbs. avoir .llO. ^v^^xi. 



8. 21fi% lbs. Troy. 

9. 271 lbs. 3 oz. 
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ANSWERS. [pages 171 180 



APPUCATIONS OF REDUCTION CONTINUED. — ^ARTS. 38«^993« 



Ex. 



Ans. 



11. 300 sq.ft. 

12. 14 A. 10 sq. rdS. 

13. lOSsq.y. Ssq.ft. 
U. 446 A. 1 R. . 

15. 40 A. 

16. 36 sq. yds. 
.17. 66 sq. yds. 

18. lll|sq. yds. 

20. 5Gi cu. ft. 

21. 120 cu. ft. 

22. 80 C. 2 cu. ft. 

23. 748 cu. ft. 

24. 756 cu. ft. 

25. 72 cu. yds. 

26. 160 cu. ft. 

27. 1800 cu. ft. 
29. 17280 bu. 



£x. 



Asa. 



30. 3456 wine gals. 

31. 8640+ w. gals. 

32. 5184 beer gals. 

33. 6912 b. gals. 2 qts 
34. '80-ft-bu. 

35. 100 bu. 

36. 800 bu. 

37. 897H w. gals. 

38. 7l2iHbar. 

39. 90280 7iH hhds. 

41. 622tfcu.ft. 

42. 1244+ cu. ft. 

43. 8|i cu. ft. 

44. 210^cu. ft. 

45. 842^ cu. ft. 

47. 42^ bu. 

48. 46-A-gals. 



Ex. 



Aivs. 



49. 
51. 
52. 
53. 
54. 
65. 
50. 
67. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 



14 hhds. 48+f g- 
6 Iff beer gals. • 
45ff wine gals. 
24^^ w. gals. 
1598 w. gals. 
22074+ w. gals. 
3125ff qts. 
2lS4ff gals. 
8 min. 36 see. 
39 min. 

1 hr. 8 m. 40 sec 
33 min. 48 sec. 
12 h. 28 m. 12 8. 
Given. 
4° 45'. 
12° 46'. 
13° 23'. 



COMPOUND NUMBERS REDUCED TO FRACTIONS.— Art. 290. 



1-4. Given. 
6. £H' 
6. ^tHtt- 



7. 



^1 Aff 



8. A lb. Troy. 

9. ^,^ lb. Troy 
10. ff lb. avoir. 

11. m T. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



iyd, 

9 6 "X» 

Tnnr A. 
T¥r sq. r. 
i gal. 
+ hhd. 



20. fi 6 4 A i) • 

22. A. 

23. ^. 

24. f. 

26. -fj. 

27. ToT* 

28. T^rfV* 



30. T eVuO ^ 

31. sJJoC". 

32. T%9iQfF* 

So, Tg". 

34. -ftV. 

35. +. 

36. ■^. 



FRACTIONAL COMPOUND NUMBERS 

AEDUCED TO WHOLE NUMBERS OF LOWER DENOMINATIONS. — ArTS. 297f 308i 



3. I7s. 6d. |13. 2 qts. 1 pt. ligi. 

4. 7d. i far. |14. 55 gals. 1 pt. 

^ 6. 6 oz. 2 p. 20f g. |16. 3 pks. 1 qt. lipts. 

6, 12 pwts. 12 grs. jl7. 46 min. 40 sec. 

7. 10 oz. 10| drs. 118. 21 hrs. 36 min. 
6. 671bs.2oz.4fdrs.;19. 22^ sec. 

9 1250 lbs. |20. 17' 8f". 

10 2 ft. 4t in. j22. i\^ d. 

11. 6 ft 2i in. |23. iftV oz. 

12. I77r. 12ft. 10in.'24. H r. 



25. 6if hrs. 

26. 2688 nun. 

27. 8Ana. 

28. I7ff qts. 

29. 174-|4f qts. 

30. 4ff oz. 

31. 66 pwts. 

32. 7-flfrr. 

33. -^ sq. ft. 

34. 70' 




fAOEfl 1^ '-190.J ANBWfiRB. 
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COMPOUND ADDITION.—Art. 30O. 



V 



Ex. 



Ans 



3. £106, 3s. Id. 

4. £188, 13s. ^d. 

6. 9 T. 8 cwt. 17 lbs. 

6 45T. 4 cwt 67 lbs. 
2 oz. 

7 1071bs.7o.8p^|g. 
a 3301bs. ao. 3p. 5^. 
9. 4far. 13r.l3fL3in. 



Ex. 



AN8 



10. 1091. 2 m. 6 fur. IfL 

11. 114 yds. 3qrs. 

12. 387 yds. 1 qr. 

13. 138 A. 114 sq. r. 
80 sq. ft 

14. 468 A. IR. 33sq.r. 

15. 43 sq. yds. 5 sq. ft 
125 sq. ixL 



Ex. 



Ann. 



16. 240 ffals. 

17. 181 lihds. 59 gals 

1 pt. 1 g\, 

18. 115 w. 15 h. 25 m. 

19. 322 bn. 1 pk. 5 qts. 

20. 135qr3. 3bu. 3pkii 

2 qts. 



COMPOUND SUBTRACTION.— Abt8. 302. 303. 



1. Given. 

a. £9, 2s. 8d. 3 qrs. 

8. jC60, 4s. 7d. 3 qrs. 

4. £499, 1 3s. 4d. 2 qrs. 

5. 8 cwL 1 qr. 6 lbs. 
10 oz. 

6. 24 T. 1 cwt 71 ib». 

7. 19 m. 289 .2 ft 

8. ll.'lm. 7fur. 10 r. 
12^ ft 



9. 35 bu. 2 pks. 6 qts. 

10. 19 qrs. 6 bu. 2 pks. 

1 1. 65 yds. 2 qrs. 3 na. 

12. 44 yds. 1 qr. 3 na. 

1 3. 6 gals. 2 qts. 1 pt 

14. 48 hhd. 46 g, 2 qts. 
16. 85 A. 119 r. 

16. 235 A. 48 r. 

17. 66 C. 90 ciL ft 

18. 339 cu. ft 26 in. 



ft 



19. 250 3' 15 

20. 350 3' 30" 

21. 100 26'. 

22. 54 yrs. 2 mos. 2 wk£ 
6d.2hrs.45min.6s 

23. Given. 

24. 67 yrs. 9 mos. 22 d 

25. 

26. 1 yr. 5 mos. lid. 

27. 3 yrs. 9 mos. 22 d. 



COMPOUND MULTITPLICATION.— Art. 305. 



1, 2. Given. 

3. £247, 6s. Id. 

4. £24, 9d. 

6. 17 T. 65 lbs. 
6./403T.17cwt,651b8 

7. 6891bs,8oz.l6pwts 

8. 6 lbs. 10 oz. lOpwts 

9. 3039 hhds. 39 gals. 
1 qt 1 pt 

10. 6668 pi. 32 gals. 

11. 2358 yds. 

12. 5375 vds. 

13. 14778 m. 1 fur. 32 r. 



14. 2044 L 1 m. 4 fur. 

30 r. 
16. 8962 bu. 16 qts. 

16. 2968 qrs. 6 bu. 2 pks. 
6 qts. 

17. 7821 A. 20 r. 

18. 25172 A. 1 R. 3 r 

19. 24645 cu. ft 930 
cu. in. 

20. 96350 C. 60 cu. fl. 

21. 12783 d. 11 h. 28 m. 

22. 1199 yrs. 9 mos. 
3 wks. Id. 



23. 168910 13' 30" 

24. 2040 10'. 

25. 4581 bu. 8 qts. 

26. 2453 bu. 4 qts. 

27. £5, 16s. lOid. 

28. £679, 3s. 4d. 

29. £297. 

30. £507, 16s. 3d. 

31. 36 C. 74 cu. ft. 
944 in. 

32. 865 lbs. 12 oz. 

33. 25418 lbs. 12 oz, 

34. 8662 gals. 2 qts. 



COMPOUND DIVISION.— Art. 307. 



1-3. Given. 

4. 61 lbs. 3 oz. 10 pwts. 

15f grs. 
0. 31 bu. 14f qts. 
6. 25 bu. li pta. 
1 £20, Is. 6<L 



8. £4, 1 7s, 3d. i qr. 

9. 10 rds. 3 qrs. If na. 

10. 9 yds. 1 qr. j^ na. 

11. 83 m. 2 fur. 26 r. 11 ft. 

12. 214 m. 2 fur. 27 r. 
4 ft. 4 in. 
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COMPOUND DIVISION CONTINUED. ART. 307. 



Ex. 



Ans. 



13. 1 gal. 2 qts. 1 pt. lii gi. 

14. 44 hhds. 29 gals. 1 pt. If gi. 

15. 24 d. 8 hrs. 42 min. 40 sec. 

16. 10 yrs. 35 d. 1 hr. 13 min. 
11-^ sec. 

17. 1° 48' 41i". 



Ex 



Ana 



18. Is. 17^ 52' 21i+''. 

19. 9 C. 84 ft. lOieiVin. 

20. 6 C. 92 ft. 850+4- in. 

21. 6s. lOid. 

22. 7s. lid. 3^qrs. 

23. lOs. lid. 2,4 qrs. 



ADDITION OP DECIMALS.— Art. 320. 



1, 2. Given. 

3. 428.1739. 

4. 103.8523. 
6. 14.747274. 

6. 60.149. 

7. 332.1249. 

8. 501.15998. 



9. 857.005. 

10. 1097.84143. 

11. 1408.25559. 

12. 127.05034. 

13. 33.3182746. 

14. 15674.1613. 

15. 1.807. 



16. 2.471092. 

17. 0.0711824. 

18. 0.3532637. 

19. 0.807711. 

20. 0.1627165. 

21. 0.996052. 

22. 0.329773. 



SUBTRACTION OP DECIMALS.— Art. 3^2. 



1, 2. Given. 

3. 1427.633782. 

4. 20.987651. 

5. 72.5193401. 

6. 81.16877. 

7. 0.066721522. 

8. 0.01. 

9. 9.999999. 

10. 64.0317753. 

11. 24680.12377. 

12. 24.75. 



13. 2.291. 

14. 9.9999999. 

15. 8.000001. 

16. 4635.5346. 

17. 541.787. 

18. 46.43606. 

19. 0.0000999. 

20. 0.0000396. 

21. 31.99968. 

22. 44.99955. 

23. 98.99999901. 



24. 0.000999. 

25. 699.93. 

26. 28999.908. 

27. 255999999.744. 

28. 0.414. 

29. 0.0041. 

30. 0.000000000999. 

31. 0.002873789. 

32. 0.0(5»156. 

33. 0.71699. 

34. 0.0000843174. 



MULTIPLICATION OF DECIMALS— Art. 324. 



1. 681.45 ft. 

2. 25020 miles. 

3. 2055.375 gals. 

4. 136.125 nails. 

5. 788.0125 sq. yds. 
6 43560 sq.ft. 

7. 2465.375 sq. rods. 

8. 0.250325. 

9. 18.93978 

10. 14.78091. 

11. 0.613836. 

12. 0.0320016. 



13. 36.740232. 

14. 919.82036. 

15. 0.000000072. 

16. 0.00105175. 

17. 390.667656. 

18. 275.230594. 

19. 148.64244532. 

20. 73.26771882. 

21. 52.17977676. 

22. 0.0306002448. 

23. 4701.169144360. 

24. 536.660(175952. 



26. 0.00164389993. 

26. 160.86701632806. 

27. 0.06288405909166L 

28. 2.5067823. 

29. 64.327106105314. 

30. 0.0000118260069. 

31. 11027.10199643710 

32. 94167471.869654- 
039. 

33. .0000(006676542- 
672. 



rAOEs 201 — ^213.] answers: 
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CONTRACTIONS IN MtJLTIPLICATION OP DECIMALS. 

Arts. 33^937. 



Ex. Am. 


Ex. Ami. 


£.x. Ana. 


1. Given. 


9. 76000. 


17-20. Given. 


2. 429302.13401. 


10. 6.6. 


21. 0.09484. 


3. 106723.50123. 


11. 48. 


22. 1.262643. 


4. ^8340.17. 


12. 2480. 


23. 0.0769. 


6 304672.14067. 


13. 381. 


24. 0.0389254. 


6. 44632140.32. 


14. 65.04. 


25. 0.00876. 


7 2134567.82106. 


15. 834000. ' 


26. 0.002516. 


8 500. 


16. 10. 


27. 0.001789. 



DIVISION OF DECIMALS. 



1-3. Given. 
4. 13 boxes. 
6. 8 suits. 

6. 4.98347+day9. 

7. 82.9997-|-loa(i8. 

8. 27.7173-Nay8. 

9. 150.25 bales. 

10. 5.9291+. 

11. 6.632. 



12. 79098.82354. 

13. 0.63444-. 

14. 1210.2344+. 

15. 0.03. 

16. 1 34.8806+. 

17. 59.4060+. 

18. 24.8266+. 

19. 4320.67. 

20. 0.02. 



Art. 330. 

21. 83671000. 

22. 255. 121 0+. 

23. 0.000005. 

24. 60.2589. 

25. 211.076. 

26. 400000. 

27. 60000000. 

28. 4000000. 

29. 311.487360+. 



CONTRACTIONS IN DIVISION OP DECIMALS.— Arts. 331-33 



1, 2. Given. 

3. 67234.567. 

4. 103.42306. 
6. 0.42643621. 
6. 6.72300045^ 



7. 0.000012300456. 

8. 0.0000020076346. 

9. Given. 

10. 0.1274. 

11. 0.09471. 



12. 1.611. 

13. 0.04026. 

14. 0.0954776. 

15. 2.0208. 

16. 0.980439. 



DECIMALS REDUCED TO COMMON FRACTIONS.— Art. 335. 



1, 2. Given. 

3. i. 

4. «. 



6. 
7. 
8. 
9. 



"At* 
A. 



10. 

11. 

12. 
13. 



tIt' 



ToT. 
1 0* 

WW. 



14. 
15. 
16. 
17. 



8 5 U 0* 
■iOA,- 

s u u <r« 



COMMON FRACTIONS REDUCED TO DECIMALS. 



Arts. 337—344. 



4-3. Given. 
4. 0.6. 

26. 

0.6. 

0.76. 
8. 2. 
a 0.4. 



6. 
6. 

7. 



10. 


0.6. 


17. 


0.625. 


11. 


0.8. 


18. 


0.75. 


12. 


0.6. 


19. 


0.875. 


13. 


0.126. 


20, 


21. Given. 


14. 


0.26. 


22. 


Terminate. 


16. 


0.376. 


23. 


Terminate. 


16. 


0.6. 


24. 


Intenninatt 



28* 



25. Terminate, 

26. Tenninate. 

27. Interminate. 

28. Terminate. 

31. 3. 

32. 0.6. 

33. 0.16. 
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[pages 214 — 924 



COMMON FRACTIONS REDUCSD TO DECIMALS CONTINUSD. 



Ex. Ans. 


Ex. Ans. 


Ex. A.NS. 


Ex. Alfl. 


34. 0.3. 


41. 0.714285. 


48. 0.6. 


56. 0.0048828- 


35. 0.6. 


42. 0.857142. 


49. 0.7. 


125. 


36. 0.83. 


43. 0.1. 


50. 0.8. 


67. 0.583. 

* 


37. 0.142857. 


44. 0.2. 


51. 0.1875. 


58. 0.076923. 


38. 0.285714. 


45. 0.3. 


52. 0.076923. 


59. 0.0i04895. 


39. 0.428571. 


46. 0.4. 


53. 0.024. 


60. 0.46835443-' 


40. 0.571428. 


47. 0.5. 


54. 0.0112. 


03797. 



C03IP0UND NUMBERS REDUCED TO DECIMALS.— Art. 3M. 

6. 0.416 s. 

7. 0.5416 8. 

8. 0.115625 m. 

9. 0.25625 m. 



1, 2. Given. 

3. £0.5375. 

4. £0.825. 

5. £0.87916. 



10. 0.2583 hr. 

11. 0.127083 d. 

12. 0.0525 c<lrt. 

13. 0.46875 lb. 



14. 0.875 biL 

15. 0.5625 pk. 

16. 1.125 gala. 



DECIMAL COMPOUND NUMBERS REDUCED TO WHOLE 

ONES.— Art. 348. 



2. 14s. 6d. 

3. 2s. 7d. 3.2 qrs. 

4. Id. 2 qrs. 
6.' 9d. 3.6 qrs. 
6. 12 lbs. 8 oz. 



7. 6 oz. 15.36 drs. 

8. 88 rods. 

9. 7 ft 0.51 in. 

10. 11 gals. 1 qt. 1 pt. 
3.7184 gills. 



11. 1 qt. 1 pt 3.4432 gi, 

12. 10 h. 13 m. 9.12 sec, 

13. 50min. 42 sec. 



REDUCTION OP CIRCULATING DECIMALS.— Arts. 355—61. 



1, 2. Given. 

3. if, or T«r. 

4. ii'ior^. 

5. f«,ori|. 
C. ih or -A-. 
1, T^, orTV- 



8. ijVf'OrTfr. 

9. f 

10. T^. 

14. -A- 

15. ifj^, orff. 

16. T^. 



17. tV. 

18. m-' 

I */. 4 !* 6 • 
20. Tft y y » 9 UO 0> 

or rffr- 
23. 0.277. 



0.333. 
0.045. 
24. 4.32r3. 
6.4263. 
O.OOOO. 



ADDITION OP CIRCULATING JECIMALS.— Art. 362. 



2. 179.2745503. 

3. 476.05129. 

4. 4'7.86683. 



5. 694.691 
0. 112.7^24. 
7. 223.5107744. 



8. 1380.0048193. 

9. 6974.10371. 
10. 339.020i77443 



SUBTRACTION OP CIRCULATING DECIMALS.— Art. 363. 



1, 2. Given. 
3. 391.5524. 
4. 3.81824. 



5. 4.789. 

0. 400.915. 

1. 3.0046. 



8. 218.00. 

9. 0.01364073l\ 
10.2451.386. 



r AGES 225 — ^235.] answers. 
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MULTIPLICATION OF CIRCULATING DECIMALS.— Abt. 364. 



Ex. 



Afls. 



1, 2. Given. 

8. 0.082. 
4. 1.8. 



Ex. 



Ajcii. 



6. 389.185. 
0. 778.14. 

7. 750730.518. 



Ex. 



An*. 



8. 31.791. 

9. 34998.4199003. 
10. 2.297. 



DIVISION OF CIRCULATING DECIMALS^Art. 365. 



1, 2. Given. 




6. 7.72. 




9. 62.323834106- 


3. 55.69. 


0. 8574.3. 


8ai. 


4. 5.414C3. 


7. 3.50C493. 


10. 1.4229249011- 




8. 3.145. 


85770750988. 


ADDITION OF FEDERAL MONEY.— Abt. 3T4. 


1. Given. 


7. $3531.432. 


13. $8765.12. 


18. $1945.258 


2. $205.04. 


8. $12200.524 


14. $16989. 


19. $82110.17. 


3. *581.128. 


9. $185,285. 


15. $378,383. 


20. $71774.75. 


4. J5C0.50. 


10. $74.33. 


16. $300,166. 


21. $27800.74. 


6. *1705.34. 


11. $350.32. 


17. $256,213. 


22. $81800.63; 


0. t;l431.50. 


12. $6491.011. 






SUBTRACTION OF FEDERAL MONEY.— Art. 375. 


1. Given. 


6. $183.22. 


11. $0947.788. 


16. $2,937. 


2. *12.13. 


7. $323.47. 


12. $61119.364 


17. $32,056. 


3. «584.82. 


8. $373.82. 


13. $18,981. 


18. $10890.07. 


4. *24V.15. 


9. $10870.75. 


14. $88.11. 


19. $80989.90. 


5. $018.48. 


10. $1699.49. 


15. $189.92. 




MULTIPLICATION OF FEDERAL MONEY.— Arts. 377, 378. 


3. $83.60. 


9. $84,875. 


14. $2.84375. 


19. $28,125. 


4. $517,625. 


10. $193.75. 


15. $909,375. 


20. $220.50. 


6. $39.59375. 


11. $205,625. 


16. $2.70. 


21. $142.50. 


7. $1440.75. 


12. $326.25. 


17. $14.0025. 


22. $2331.875. 


8. $40.50375. 


13. $2.0925. 


18. $15.78376. 


23. $14081.12£ 


DIVISION OF FEDERAL MONEY.— Abt«. 379-3§1. 


1. Given. 


6. Given. 


10. 643..518+ yils. 


2. $4.50. 


6. 8.207 coats. 


11. 991.421 -f- doz. 


3. $0.06. 


7. 7.871 -f- times. 


12. 360 skeins. 


4. $3,13. 


1 


9. 308.03 


5+ gals. 1 


13. $ 


3.524+. 



114 ANSWERS. [pages 236 — 348 

DIYISIOK OF FEDERAL MONEY CONTINUED. ART. 381* 



Ei. 



Ans. 



14. ^1.50. 

15. *«.25. 

16. !|^1.973-h. 

17. *3.6164-. 

18. 80.084 + . 



Ex. 



Ans. 



10. $0.040494-. 

20. $0.02709+. 

21. $1.78008 + .- 

22. $1.5435+. 

23. 1714.285+ bu. 



Ex. 



Airs. 






24. 1 13.50377+ toni 

25. $0.595238 + . 

26. 245.517+ acres. 

27. 600 COWS. 

28. 150 carriages. 



APPLICATIONS OF FEDERAL MONEY.— Arts. 3§2-§5. 



1. Given. 

2. $800. 

3. $511.50. 

4. $780. 
6. $780. 

6. $1350. 

7. $1020. 

8. $804.50. 

9. $2418. 

10. $4440. 

11. $1424.75. 

12. $2691.875. 



5, 6. Given. 

7. $7.6875. 

8. $8,7526. 

9. $3.4608. 

10. $8.7078. 

11. $114.1070. 

12. $10.50. 

13. $219. 



13. $5885. 

14. $10538.625. 

15. 16. Given. 

17. $6.33375. 

18. $104.55. 

19. $114,198. 

20. $59.5856. 

21. $505.3775- 

22. $1901.75. 

23. $5.40625. 

24. $52,126. 

25. $437,645. 



28. $0.0072. 

29. $0.0064. 

30. $13.4719 + 
per cwt. ; 
.134719+ 

per lb. 

31. $12.88506 cwt. 
$0.1288506 lb. 

32. feI29.625. 

33. '$206,838. 

34. $1734.875. 

35. $13703.78. 



PERCENTAGE.— Art. 388. 



14. $43.13 rec'd. 22. 
19.43 paid. 23. 
24. 



15. $402.05. 

16. $134. 

17. $32,625. 

18. $34.03575. 

19. $62.60. 

20. $146,666+. 

21. $8.771375. 



25. 

26. 

127. 

28. 

29. 



375 sheep. 
$1568. 
187.5 lost ; 
1312.5 saved. 
$8,125. 
$6,316. 
$84.52016. 
$250. 



30. $90.4824. 

31. $844.08. 

32. $4724.775. 

33. $1250. 

34. $12000. 

35. $21900, Istj 
$14600, 2d 

36. $200. 

37. $0.96. 



APPLICATIONS OF PFRCENTAGE.— Arts. 395-97. 



1. Given. . 

2. $12,607. 
3 $58 878. 

4. $73 159. 

5. $116,203. 

6. $61.5. 

7. $583,842. 

8. $52,834. 



10. $619,887. 

11. $44.32. 

12. $673.75. 

13. $57.29. 

14. $416,831. 

15. $106,831 A. 
$2029.798 O. 

17. $21078.431. 



9. $155,876. 18. $3439.613. 29. $2260. 



19. $761904.761. 

20. $4126.56. 

21. $1413.975. 

22. $46.60. 

23. $22,113. 

24. $9,375. 
26. $318,976. 
28. $3692.60. 



30. $8840.70. 

31. $7072. " ' 

32. $3652.60. 

33. $1360 rec'd 
$180 lost. 

34. $7490.60. 

35. $960. 

36. $4427.60. 

37. $9028.60. 
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INTEREST.— Art. 404. 



£x. Aifs. 


Kz. Am 


Ex. Ans. 


£x Aji« 


1. $29.61. 


10. $8,103. 


19. $889.44. 


28. $3312.209. 


2. $43,265. 


11. $6,853. 


20. $1,135. 


29. $5278.162. 


3. $40,367. 


12. $19.14. 


21. $1,409. 


30. $16,158. 


4. $51.20. 


13. $60.27. 


22. $1,898. 


31. $206,718, at 


6. $60,263. 


14. $89.40. 


23. $102,125. 


360 days ; 


6. $44,414. 


15. $958.41. 


24. $154,216. 


$203,886, al 


7. $194.58. 


16. $857.46. 


25. $704,083. 


365 days. 


8. $17,803. 


17. $1006.833. 


26. $2,975. 


32. $66778.64 


9. $28,206. 


18. $1685.018. 


27. $76,131. 





SECOND METHOD.— Arts. 40i^413, 



4. $8.60. 
6. $1,065. 

6. $70,151. 

7. $97.28. 

8. $30.78. 

9. $398,287. 

10. $1177.50. 

11. $1113.024. 

12. $10.05. 

13. $11.0025. 

14. $988,761. 



15. $82,078. 

16. $39,179. 

17. $320,833. 

18. $9.8437. 

19. $85Ji207. 

20. $400. 

21. $1638.442. 

22. $144. 
28. $90. 

24. $12666.075. 
26. $16360.996. 



26. $307.66. 

27. $227,994. 

28. $8. 

29. $0.07. 

31. $15.60. 

32. $21.09. 

33. $1,272. 

34. $4,778. 

35. $46.35. 

36. $129.15. 

37. $168,552. 



38. $137,288. 

39. $481,016. 

40. $391,062. 

41. $1531.25. 

42. $3425.655. 

43. $16320.528. 

45. $2,145. 

46. $74,392. 

47. $10,835. 

48. $398,055. 

49. $14,532. 



APPLICATIONS OP INTEREST.— Arts. 415—410. • 



2. $5.25. 

3. $3.15. 

4. $17. 
6. $60. 

6. $45,014. 



7. $36.08. 

8. $91,085. 

9. $107,854+. 

10. $533,867. 

11. $25729.166+ 



1% $6547.20. 
14. $499,034. 
16. $498,595. 
16. $4149.689. 
19. Xl9,59.10id 



20. £8, 18s. 9 d. 

21. jCl2, 10s. 

22. £1898, lOs. 

4{d. 

23. £2900. 



PROBLEMS IN INTEREST.— Arts. 422-494. 



1, 2. Given. 

3. 6 per cent. 

4. 6 per cent. 

5. 8 per cent. 
6 7i per cent 

7. 6i per cent. 

8. 7 per cent 

9. 6 per cent 



10. 5 per cent 

11. 5 per cent 
13. $1800. 

14^ $5400. 

15. $10000. 

16. $8000. 

17. $14285.7143. 

18. $20000. 



19. $30000. 

20. $208331. 
22. 
23. 
24. 



26. 
27. 



4 years. 
6 months. 
1 y. 3 raos. 
1 d. nearly. 
1 y. 6 mo. 
16 y. 8 mo. 



28. 14 y. 3 ma 
13 d. nearly, 

29. 14 y. 3 mo. 
13 d. nearly. 

30. 10 years. 

31. 8 y. 4 mo. 

32. 9y. 6mQ.8d 

33. 28 years. 



COMPOUND INTEREST. 

1, % Given. 
8. $507,213. 
4. $2177.426. 



5. $4590.09. 

6. Given. 

7. $1888.464. 



Arts. 426, 127. 

8. $1651.328. 

9. $877,506. 
10. $3491.396. 



11. $16036.676. 
12 $149744. 
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iH8coi;rNT.T-A»T. 450. 



El. 



An* 



1, 2. Given. 

3. $934,679+. 

4. $1488.6874-. 



Ex. 



Ans. 



5. $88,461+. 

6. $83.52+. 

7. $47iS9.064+. 



Ex. 



AN8. 



8. $6208.955+. 

9. $3404.347+. 



Ex. 

10. 
11. 



Ana. 



$9950.248+. 
$36,636. 



BANK DISCOUNT.— Artv. 433, 434. 



12, 13. Givea 

14. $14.1825. 

15. $16,605. 

16. $26.98. 

17. $5,495. 

18. $2034.1213. 

19. $2774.655. 



1. Given. 

2. $20.70. 

3. $94.20. 

4. $63.75. 

5. $104. 

6. $70.50. 
7. 



20. 
21. 
22. 
23. 
24. 
25. 
26. 



$24,822. 

$48.3237. 

$37,595. 

$43,694. 

$6381.59. 

$1495.625. 



127. $456,786. 

28. $1126;523. 

29. Given. 

30. $414,607. 

31. $966,101. 

32. $1252.70. 

33. $2514.247. 



INSURANCE.— Arts. 437— 442, 



8. $1876. 

9. $487.50. 

10. $243,125. 

11. $192.78. 

12. $3375. 

14. 2 i per cent. 

15. 2^ per cent. 



16. 1 per cent 

17. Hp6r cent 

19. $52000. 

20. $65600. 

21. $65000. 
23. $57333^. 
23. $34161. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 



26. 
26. 
27. 
29. 
30. 
31. 



$3821.883. 

$4355.102. 

$63717.884. 

$10416.666. 

$51194.539. 

$46638.655. 

$8301.342. 



$8366.482. 

$13876.288. 

$27027.027 

$48.60. 

$373.75. 

$10000, ins. 

$12250,prem. 



PROFIT AND LOSS.— Arts. 444—447. 



1-3. Given. 

4. $218. 

5. $680. 

6. $935.26. 

7. $1366.75. 

8. $68730.28. 

9. $12500 lost 



1. Given. 

2. $370.80. 

3. $163.20. 

4. $1323. 
6. $546. 

6. $1235.22. 



10, 11. Given. 

12. $156,804. 

13. $4238.50. 

14. $5926.85. 

15. $29504.875. 

17. 23 fV perct 

18. 4^peKcent 



19. 151 pel" cent 

20. 100 percent 

21. 20+^4 perct 

22. 2f ^ per cent 

23. 24. Given. 

25. $460,869. 

26. $205,883. 



27. $2622.222. 

28. $2736. 

29. $13043.478. 

30. $6317.391. 

31. $17806.122. 

32. $42654.028. 

33. $42160. 



DUTIES.— Arts. 451-453. 



ti 



7. $3784. 

8. $345,744. 

9. $679.14. 
m. .$1882.406. 

11. Given. 

12. $248. 



13. $717.40. 

14. $492. 

15. $1051.71, 

16. $715.76. 

17. $1230. 

18. $15884.76. 



19. $12642.40. 

20. $2807.10. 

21. $11172.30 

22. $17328.75. 

23. $15770.70. 



ASSESSMENT OF TAXES.— Arts. 45e» 4(&T 

7. $121.95i, B'stax. 

8. $283.68, C'a taju 
10. $8854.166. 



1, 2. Giveiu 

8. $54.15, B's. tax. 

4. $80.50, C*s tax. 



5. ^ of 1 per cent., or 
8 mills on $1. 

6. $80, A'stax. 



y^ 



PAOSS SM— ^10.J 



AffBWmmM. 



4Vf 





A8SE8SSIBVT 0» TAXX» «OIfTIinjID.-*A VXB. MH, 4M* 


Ex. 


Ans 


Bx. Am. 


Kx. An 


11. 


9161*2.5.654. 


30. 9314.50, J. F*s. 


27. 9370.50, F. M*«. 


t 


$17342.105. 


211. 96il.90,T.G*s. 


28. 9458.20, C. P*t. 


934051.815. 


22. 9526.40, W. H's. 


29. 9480.50, J. S'a. 


16. 


973, G. A*8. 


23. 9263.30, L. J's. 


30. 9d4l,R.\V't. 


17. 


9M6, H. B's. 


24. 9631.00, W. L*s. 


32. 913.36. 


18. 


9451.50, W. C'a. 


25. 9196.90, J. K'a. 


33. 93.45. 


19. 


9481 23, £. D*8. 


26. 9404.90, G. L's. 


34. 913.40. 



ANALYSIS.— Arti. 462—470 



1, 2. Given. 
8. $300. 

4. $320. 

5. $12133^. 

6. $10.50. 

7. $1,081. 

8. $2040. 
0. $24.80. 

10. $0,055. 

11. $0,291. 



12. $0.039tV. 

13. $64. 

14. $1080. 

15. $480. 

16. 99. 

17. 00 days. 

18. 20i^ mos. 

19. 1088 d&js. 

20. $0.56. 

21. $3. 



22. $7.08. 

23. $6.03. 

24. $100. 

25. $3.70f. 

26. $3430. 

27. $119,018. 

28. $036,470. 
20. Given. 

30. 2| hours. 

31. 2ft ^^y^' 



32. Given, 

33. 300 lbs. 

34. 1500 lbs. 

35. 05.2 cords. 

36. 100 pair. 

38. $450, A s. 
$750, B*s. 

39. $450, A's. 
$600, B's. 
$750, C's. 



40. $763.63tS-, A's. 
$654.54A. B's. 
$981,81A. C's. 

41. $150.95fH» A's. 
$164.53frt, B's. 
$185.70/iV C*s. 

$123.80/,V D's. 

42. 06} cts. on $1. 
$260.06}, 1st. 
$333.33i, 2d. 
$400,000, dd. 

43. 70 cts. on$l. 

44. 25 per cent. 

45. $2990.00, A's. 
$4197.50, B's. I 
$4312.50, C's. 

46. 60} per cent. 

47 SH per cent. 

48 10 per cent. 



40. 



50. 
51. 

53. 
54. 
55. 
56. 
57. 
58- 
61. 



63. 



40 tons. A's. 
80 tons, B's. 
120 tons, C's. 
25 per cent. 
33i per cent. 
$30000, loss. 
6s. .per gal. 
6-fs. per lb. 

cts. per lb. 
lOi cts. per Ib. 
91f cts. per gal. 

■00. Given. 

1 part 16 car. 
1 " 18 car. 
2i " 23 car. 
1 " 24 car. 
100gaIs.at80cU. 

40 " SOcte. 
40 " 40cts. 



65. 188f lbs. at 8d. 

12d. 
18d. 
22d. 



67. 
68. 
69. 
70. 
71. 
72. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
85. 



I7f lbs. " 
17+ lbs. " 
17+ lbs. " 

9 horses. 

38| days. 

278160 men 

15+) months 

$54.60. • 

$459.90. 



$3600 

$630. 

72. 

360. 

120. 

240. 

68+ feet. 

$239. 
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AFALYBIS OOmriNUXD* — ^ART. 471. 



Ex. 



Ana. 



86. $1170. 

87. 11900. 

88. $1125. 

89. $367.50 

90. $442. 

91. $201. 

92. $350. 

93. $240. 

94. $754. 

95. $1080. 

96. $630. 
«9. je206f 



1 2. Given. 

3. 2. 

4. 4. 
6. 9. 

6. 6. 

7. 6. 

8. 8. 

9. 9. 

10. 9. 

11. 9. 

12. 9. 

13. 4 



Ex. 



Ans. 



100. 
101. 
102. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 



£266. 

£l31f 

£353. 

$250|. 

$231. 

$119-8^. 
$186. 

$280. 

$1170. 

Given. 

$378. 

$810. 



Ex. 



Ans. 



114. 
115. 
116. 
117. 
118. 
119. 
121. 
122. 
123. 
124. 
125. 
126. 



$288. 

$43^. 

$814. 

$640. 

$3000. 

$200. 

$625. 

$480. 

$808. 

$420. 

$690. 

$877*. 



Ex. 



An*. 



127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 



$140. 

$1560. 

$180. 

$630. 

$180. 

$1281. 

$800. 

$12.60. 

$45. 

$45. 



$150. 



RATIO.— Arts. 480— 498< 



14. 8^. 

15. h 

16. i. 

17. i. 

18. i. 

19. i. 

20. j. 

21. 3. 

22. 7. 

23. 112 avoir. 

24. 4. 

25. 6. 



26. 12% 

27. 60: 

28. fi. 

29. -g\. 

30. U. 

31. i. 

32. 240. 
35. 8 ; 4. 
§6. 4; 8. 

37. 4; i. 

38. +; 9. 

39. 72 to 8. 



40. 45 to 72. 

41. Equal. 

42. 936 to 660. 

43. G. inequality 

44. L. inequality 

45. Equality. 

46. 60 : 12=5. 

47. 1. 

48. }. 

49. H- 

50. iii-. 

51. |. 



SIMPLE PROPORTION.— Arts. 502—506. 



1. 13. 

2. 3. . 

3. 16. 

4. 3. 

5. Given. 

6. 20. 

7. 56h 
9 126. 

9, 10. Given 

11. $903. 

12. $1309.50 

13. $225. 

14. 775 miles. 

15. 20 tons. 

16. 2156 Iba 



17. 51i lbs. 

18. $1640.64. 

19. $7066.40. 
22. 3 far. 

24. $2768. 

25. 435 miles. 

26. 252 days; 

28. $2.70. 

29. 3s. 3d. 2H q* 

30. $3.15. 

31. $8,555. . 

32. $26.40. 

34. 30 bu. oats; 
70 bn. corn. . 



35. 1925ilbs.cop. 47. 
36. 



641} lbs. tin. 
1520 lbs. n. 
280 lbs. c. 
200 lbs. sul. 

37. 980.5165 lbs. 

38. $1360. 

39. £45. 

40. $3375. 

41. $2562.60. 

42. $16480. 

43. 70400 times. 

44. 67600 imes. 

45. 170. 

46. 20(t 



480. 

48. 375 sheep. 

49. 20 days. 
60. 400 rods. 

51. 8f weeks. 

52. £1, 3s. 6d 

1 fj far. 1st 
£1, Is. 2d 
tS- f^r. 2nd. 
£0, 18? 9d. 
3TVfai.3KL 
£0, 16s. 5d. 
2H far. 4th. 
63. 888^ ot. ox. 
I lllioz.l)y. 



FA9^ 329 — 355.J answabs. 



4i3» 



COMPOUND PROPORTION. — Arts. 5M— 511. 



£x. Ana. 


Ex. Ana. 


Ex. Anb. 


Ex . Ans. 


3. 10 horses. 

4. 19Hay8. 
4 1314 gals. 
6 27 laborers. 


9. 24 days. 

10. 144 days. 

11. 1125 miles. 

12. $225. 


13. $140. 

14. $768. 

15. $600. 

16. 32 days. 


17, 18. Given. 

19. 56 yds. Can. 

20. 127 b. N. O. 

21. 16 rupees. 



DUODECIMALS.-'Art. 516. 



k" 



1, 2. Given. 

3. 28 sq. ft 6' 10' 

4. 59 cu. ft. 3' 8". 

5. 268 cu. ft. 6' ir. 

6. 235 sq. ft. 

7. 734 sq. ft. 0' 9' 



fc»/ 



8. 105 ft. 5' 4" 6'" 5"" 

4'"". 

9. 154 ft. 3' 1" 5'" 4"" 

\0. 85 ft. I'll" V" 5"" 



11. 195 ft. 4' 1" 8" S"' 

12. 23 0. Ill ft. 3' 

13. 3840 ft. 0' 5". 

14. $15.81H*- 

15. 33750 biickB 



EQUATION OP PAYMENTS.— Art. 521. 
3. 6 months. | 4. 6 iIltiKiths. | 6. 3 years. | 6. 62 days. 

PARTNERSHIP.— Art. 523. 



1. Given. 

2. $240, A's gain. 
$320, B*s gain. 
$400, 0*8 gain. 

3. $274.2 If H»A's. 
$373.4044+, B's. 
$212.37^+, C's. 

4. $1178.947, A's. 



$228p.649, B's. 

$3340.351, O's. 

$4421.053, D's. 
5. $850, A's. 

$800, B's. 

$700, O's. 

$650, D's. 
7. $1655.172, X's. 



-. $1448.276, Y's, 
$1396.552, Z's. 

8. $22,486, A's. 
$21,024, B's. 
$16,490, O's, 

9. $3492.06, A's. 
$4761.91, B's. 
$6746.03, O's. 



EXCHANGE OP CURRENCIES.— Arts. 533—537. 

3. $4116.42. 15. $369716.8fi4-f.. 

4. $850.63. 16. $284412.622-f. 

5. $414,667. 17. $4840000. 



6. $969,815. 

7. $2041.59+. 

8. $4841.089+. 

9. $7746.082+. 

10. $60652.55+. 

11. $208683.819+. 

12 $330661.60.5+. 

13. $242840.369+ 

14. $257791.397+. 



2; $4791.60. 
8. $25391.084+. 
4 $284.58. 



19. £82. 

20. JE90. 

21. £181, low. 

22. £261, 89. 7id. 

23. £446, 7s. 8id. 

24. £201, lls.7}d. 

25. £883, 5s. 8id. 

26. £1095, 3s. ll|d. 

27. £5220, 9}d. 



28. £8568, 3s. 7id. 

29. £10384, 18s. 4d. 

30. £20661, 3s. lid. 

32. £135. 

33. £227. 

34. £315, 9d. 

35. £375. 
37.. $534,166. 

38. $614.1875. 

39. $986,083. 

40. $7714.285. 



41. $20000. 
EXCHANGE.— Art. 54§. 

5. $10152.527+. 

6. $707. 

7. $1881.60. 



8. $15418.509. 

9. $20665.20. 
10. $36480.766. 



A If s w B E s . [pages 356-— 4M 



ARBI'l^ATIOI^ OF EXCHANGE.- 


— Aet. 540* 


Bs. Ans. 


Bx. Ans. 


Kx. Ah». 


1. 2| florins. 


2. $45 gain. 


3. 180 milrees, circu. 



ALLIGATION.— Arts. 553—550. 



2. $0.87^. 

a. 53. 4d. ItJ qr. 

6 3grs.atl8car.fine. 

1 gr. « 20 

1 gr. « 22 

Slgrs.*' 24 






7. 10 oz. 16 car. fine. 

5 oz. 18 " 

6 oz. 22 " 

8. 133 lbs. at 20 cts. 

95 lbs. at 30 cts. 
190 lbs. at 54 cts. 



10. 40 gals, at 159. 
40 gdls. at 17s. 
40 gals, at 18s. 
200 gals, at 22 8. 

11. 28 gals, water; 
98 gals. wine. 



INVOLUTION.— Art. 562. 



I& Given. 
13. 15129. 
14 2460375. 

15. 8294400. 

16. 10000. 



8. 51. 

4. 73. 

5. 28. 

6. 9.327+. 

7. 69. 

8. 84. 

9. 99. 

10. 167. 

11. 31. 



17. 3125. 

18. 279936. 

19. 117649. 

20. 65536. 

21. 387420489. 



22. 6.25. 

23. .000001728. 

24. .0000015625. 

26. vy^ 



SQUARE ROOT.— Art^: 574, 575. 



12. 9.848+. 

13. 2.6457+. 

14. 13.78404+ 

15. 209. 

16. 217. 

17. 23.8. 

18. 2.71. 

19. .9044+ 

20. 34.2. 



2£ 792. 

22. 1.7810+ 

23. 3216. 

24. ?•. 

25. i^. . 
36. .79056+. 

27. 4.1 683+. 

28. 28.181. 

29. 14.4116+. 



27. -Mfr. 

29. 20*. 

30. 54ff- 

31. I4dO,VA-. 

30. 186.995H 

31. 12345. 

32. 345761. 

33. 31.05671. 

34. 19.104973174., 

35. 1.41421356- 
237 -I-. 

36. 1.732050807 
5688772. 



APPLICATIONS OF THE SQUARE ROOT.— Arts. 591—585. 



1. Given. 

2. 32 feet 

3. 166.709+m. 

4. 240rds. side. 
339.4112 r.d. 

5. Given. 

6. 10. 



7. 18. 

8. 36. 

9. 40. 

10. 66. 

11. 168. 

12. 11.2. 

13. 67.5. 



14. ^. 

15. H- 

16. tVt. 

To8* 

18. 63 rods. 

19. 160 rods. 



20. 320 rods. 

21. 480, length; 
160, breadth. 

22. 148 in rank; 

74 in file. 

24. 25 and 40. 

25. 18 and 47. 



EXTRACfAoN OP THE CUBE ROOT.— Arts. 590-09, 



4. 45. 

5. 52. 

6. 83. 

7. 136. 

8. 217. 
9 22.6. 

la 2.74. 



11. 0.623. 

12. 3.332222. 

13. 1.817121 

14. 7.217652- 

15. 8.315517- 

16. f. 

17. H. 



1 18. 3.5463+, 
19 3|. 

20. 1.25992104. 

21. .643G5958974. 

22. 68 ft. 

24. 3.1748+yd8. 

25. 4 lbs 



26. 379-LJ.lbs. 

27. 24 and 72. 

28. 128 and 256. 

29. 60 and SOO. 

30. 160 and 640. 

31. 426and255& 

32. 747aDde79& 



MOBB 979-^4i»S,] 



AnnmnKB. 



«l 



ROOTS OP HIGHER ORDERS.— Arti. 5M-^5. 



Ei. 



Ant. 



Ex. 



Ans. 



£z. An*. 



a. 3. 6. 6. 8. 7. 12. 2.4872+. 16. 1.080059. 

8. 16. 6. 26. - 9. 3. 13. 414.5+. 17. 1.004074. 

4. 876. 7. 6. 10. a. 16. 1.104089. J^. 1.047128. 

ARITHMETICAL PROGRESSION.— Aan. 003—608. 



Bx. Ak*. 



Cx. Ar«. 



]. Given. 

S. 6060. 

8. 78 strokes. 



4. Given. 
6. 33. 
*44. 



9. 3f. 

11. 33}. 

12. 602. 



13. 14, 21, & 28 

14. 16,29,43.67 

71, & 86. 



Geometrical progression.— artv. oio-19. 



2. 4. 
Z, 4374. 
4. 13671876. 
6. 82048. 

6. 8334.6563944,amt. 
of 8260. 



8750.3661759245, 

amt. of 8500. 
81628.894614622- 
37890626, amt 
K of 81000. 



8. 1023 

9. 43774}. 

10. 81H111I11.I11. 
12. 1^. 
14. 3. 



1, 2. Given. 
8 8826.992. 



ANNUITI^— Arti. 614, 615* 

4. 82298.26^ I 6. 36785.59. I 8. 81333.333 
6. 8^35.74. 7. Given. | 9. G:7?n. 



PERMUTATIONS AND COMBINATIONS.— Arts. 618, 619. 
2. 40320 ways. | 4. 3628800 ways. I 7. 16120 numbers. 



3. 362880 ways. 



6. 479001600 days. | 8. 166766600 words. 



MENSURATION OF SURFACES.— Arts. 633—631. 



1. 270 acres. 

2. 722^ acres. 
8. 3U acres. 
4. 320 rods, or 
6. 360 sq. ft 
a 436 sq. ft 



1 m. 



7. 1100 sq. fl. 

9. 290.4737 sq. ft 

10. 4 A. 62.82 rods. 

11. 62.8318 fl. 

12. 141.371*55 rods. 



13. 100 ft. 

15. 12 A. 43.49376 r. 

16. 31415.9 sq. ft. 

17. 2 ft. 9.94 in. 

18. 17.3205 ft. 



MENSURATION OF SOLIDS.— Arts. 633—647. 



1. 1364 cu. ft 

2. 3164 ft. 11' 6" 8'" 
8. 2615 cu.ft. 1080 in. 
4. 116 ft. 114.368 in. 
6 633331 CO. ft 

e. 8835.76. cu. ft 

7. 900 sq. ft. 

8. 1739 sq. ft 

9. 76 en. ft 
10. 176 aq. it 



11. 2748.89126 cu.ft. 

12. 119366.25 cu. ft 

13. 78 yds. 4 ft. 123- 
.1128 in. 

14. 7 sq. ft 9.87516 in. 
16. 14684558.20796 

sq. miles. 

16. 1767.14437 cu. in. 

17. 5291335807.60158 

cu. m. 



18. 13 sq. ft 

19. 4cu. ft. 

20. 62^ cu. ft. 

21. 220gals. 3qts. Ipt. 

1.824 gi. ' 

22. 451 gals. 2 qU. 

0.729344 pt 

23. »31.71526-fton8. 

24. 967.1062l4 tanik 



422 



ANSWERS. [f AGEd 394— -398 



MECHANICAL POWERS.— Abts. 649—655. 



Ex. 



^Ri^a 



1. 600 lbs. 
a 133 i lbs. 
%. 96 lbs. A.; 



Ex. 



An8. 



160 lbs. B. 
4. 4 ft. from A. ; 
8 ft from B. 



Ex. 



Ans. 



d. 600 lbs. 

6. 10661- lbs. 

7. 1600 lbs. 



Ex. 



Ans. 



8. 1250 lbs. 

9. 1136.36361b. 
10. 304777.92 lb 



MISCELLANEOUS EXAMPLES. 



1. 

2. 

8. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

29, 
29. 
30. 
31. 
32. 
83. 



459 less. 
521 fireater 
70. ^ 

20 days. 
$61.32. 
$16581.65. 
$18.60. 
$1843.003. 
$24390.243 
$4.50. 
$6,875. 
33-^ per ot. 
$36. 

$229H. 
4987UE. 
2000 miles. 
2400 times. 
2880 times. 
$1.50 per g. 
2ii cts. 
$2400. 
437i bbls. 

21 months. 
$1,328. 
40 yds. 

Is. Sjfx qrs- 

37fimd. 

34fWtci. 
$1.60. 
12 miles. 
121 <iays. 
52i days. 



34. 
35. 
36. 
37. 

38. 

39. 
40. 
41. 
42. 
43; 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
62, 
53. 
54. 



55. 
56. 

57. 



136 g. 1 q. 

$180.- 

$10,875. 

$156,615. 

94 d. 3 h. 

38m.l0iis. 

$2. 

£1. 



$4800. 
$197,759. 
228 gals. 
$40.29f. 
$41,095. 
2y. 182id. 
5VV nii9. 
120 days 
120 schol'. 
£292. 



58. 



600. 

5600 lbs. t. 
750 lbs. 1. 
300 lbs. b. 
254-i^ miles. 
78| lbs. 
Il7f lbs. 

$192.307-A 
A*s gain. 

$2307.692 
A,B'sg. 

$2500.000, 
C*sg. 

$240, A'9 g. 



$440, C*s 
$700, B'i 
$1100,0 

59. 20 per cent. 

60. $1371. 

61. $4755.141. 

62. $32000. 

63. $9^^. 

64. sedays. 
65.^K) hours. 
66f £51, A's. 

£34. B's 
£68, 0*8 
£102, D*8. 

67. £160, A*s. 
£224, B's. 
£256, O's. 
£205, A's. 
£287, B's. 
£a2ei-?0's. 

68. $520, D's. 
$280, A'g. 
$360, B*s. 

69. 20. 

70. 25 persons. 

71. 40 and 80. 

72. 75 and 128. 

73. 56.5685 ft. 

74. 7200 rods. 

75. 3.535519 ft. 

76. 677.73475f. 

77. 7.13645 r. 

78. 50 A. 3 R. 
28.7399+r. 



79. 



80. 



81. 
82. 
83. 
84. 
85. 



86. 

87. 
88. 

89. 

90. 
91. 



92. 



93. 



94. 
95. 

96. 

197. 



^47l70562r 
2710 s. m. '» 
33^00914- 
2264006.2- 
3104 c. m. 
5890.5 lbs. 
585.80357b 
39.401 hhd. 
7ift. 

403291461. 
126605636- 
584000000. 
31m. 180 r 
662^. 
$4294967- 
.295. 

5 bags, A. 
7 bags, M. 
1440. 
$230, B's. 
$325, 0*8. 
$445, A's. 
5 o'clock, 
20 min. 
10fHd.all 
47fid. A 
38f+ d. B. 
27yW d. 0. 
lllAd. D. 
36i days. 
12 o'clock. 
32-^ min, 
1284- yra. 
$407. 
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